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WATSON 


Rubber Flow Resistance never 
peters out. Q Once you have deter- 
mined just what amount of resist- 
ance you want, you can depend 
upon getting just that amount 
day or night, January or July. 
q Easy riding is obtained by setting 
up resistance against unavoidable 
forces. The only problem is to 
determine just how much resist- 
ance is needed. Here then lies the 
unique value of Rubber Flow—the 
amount of resistance you find to 
be best cannot be changed by 
weather changes. Can this be said 
of any other resistance medium? 


JOHN WARREN WATSON COMPANY 
Philadelphia 


RUBBER FLOW 
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The top end of the piston is centered in the cylinder 
by means of an invar insert anchored at its center and 
passed through the second ring groove and abutting 
the piston ring. 


Clearances of the insert, ring and cylinder are negli- 
gible—danger of seizing at this point is avoided as the 

~< ava, insert and ring expansion is less than the jacketed 
cylinder. 


: <éaren3 The solid skirt is an irregular elliptical cone so 
| machined that area 1 is in contact with the cylinder 


under .003” tension at normal temperature. 
<< Area 2 


As heat is applied areas 2, 3 and 4 grow into contact 
with the cylinder wall successively. At some interme- 
diate point the growing contact areas transmit the 
heat to the cylinder walls as fast as it is applied. 


<< Area | 





The skirt expansion and diameter are thus checked 
and become automatically governed and eliminate 
the possibility of seizing. 


As both ends of the piston are contact fitted instead 
of clearance fitted, piston slap and seizure are not 
known with STERLING Pistons. 


STERLING Pistons like the valves are 
piloted centrally in their guides or cyl- 
inder bores and hold their rings squarely 
against their seats. 


Clearance 





Ring leakage is reduced to such an ex- 
tent that horse power is increased ap- 
proximately 10% and at the same time 


gas and oil consumption are reduced. 


Contact >—> | <—< Contact 


On account of the cross head section 
being extended to the top of the second 
ring and in conjunction with the contact 
fitting, piston length and weight can be 
materially reduced contributing to im- 
proved acceleration, reduced inertia 
loads, and reduced costs. 








Clearance 


STERLING PRODUCTS CORPORATION, _ St. Louis, Missouri 
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SUMMER 


MEETING SCENES AND EVENTS THAT WILL LIVE IN MEMORY 
Awaiting Start of Inter-Section Out- 
Race; (2) On His Way at 30 M.P.H.: 
Gallery Watching the Water Carnival; (4) Inside 
from Rear Deck of the Lounge; (5) 
Pleasing Water Attraction; 


(1) Spectators on the Dock Many Members Looked Down on the 
board-Motorboat (3) The nee Warner, Happy After Canoe Race; (38) 
Looking Out, Providing Hilarity in the Greased-Pole Joust: (9) Off Together 
Professional Diving Was a in the Swimming Contest; (10) On the Courts and Archery 
(6) Ireland Flying-Boat in Which tange with a Vista of the Lake as a Background 


test ; 


(7) Presidential-Nomi- 
Rescue from the 
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INCIDENTS IN THE 
Chairman of the 
the Contest for the Met 


INTER-SECTION 


Race Committee and Winner of 
Section; (2) 


OUTBOARD-MOTORBOAT 
(1) Sid Dresser, 


RACES 


(6) A Trailer Under Full Headway; (7) 
Preferred Seats: (3) Stand- 
Front Line: (4) V. W. 


Committee; (5) Awaiting the Start 


Jockeying for the Start 
ce-President Warner Exercising All His 
(9) It’s Not So Slow and Comfortable as It 


Herrington and Other Members 


ing Room only on the 


of a Heat; (8) First V 
Member of the 


Kliesrath, a Pull Looks: (10) 
of a Heat; A. W 


of the Rescue Squad 
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SOME OF THIS YEAR’S ATTRACTIONS THAT CANNOT BE ForGOT 


(1) President W. R. Strickland; (2) Presidential-Nominee Edward (5) Birch-Fringed Shore of Back Bay; (6) One of the Specials 
P. Warner; (3) The Perennial Secretary and General Manager ; Disgorging Its Eager Occupants: (7) Birches and Cottage by 


(4) How Some of the Members and Their Families Arrived; the Inn; (8) Taking the Rest Cure on the Veranda 
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THE TENNIS COMMITTEE CHAIRMAN, WINNERS AND SARANAC INN COURTS 
kt M. Curts, Chairn 


n (Center) J. P. Nickonow and B. J. the Ladies’ Singies, Mrs. Edgar Being Awarded First Prize by 
Lem ..n, tlot Contestants in the Men's Singles (Upper Left); Mrs a Draw, Rain Preventing the Finals; (Below) Contesting the 
Carl Kiug and Mrs. Graham Edgar, Who Reached the Finals in Men’s Doubles 








PRIZE WINNERS IN THE 1929 SUMMER MEETING GOLF TOURNAMENT 
(Left to Right) Jim Kennedy, Winner of 
A Flight; I. J. Osbun, 


for This Year; J. H. Smith, Winner of the C 


Second Prize in the Gray, 


Runner-Up, and Mrs. Claude Foster, 
Winner of the S.A.E. Championship Cup 


Winner, in the Ladies’ Tournament. 
Flight; Mrs. Jack Clubhouse ‘Tee. 


Low Gross-Score 


(Lower Left) The Golf 
(Lower KRignt) On the Fairway 
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WATER SPORTS PROVIDED A MAJOR DIVERSION EAcuH DAY 


(1) Miss Scaife, D. S. Devoe, and Ruth and Betsy Callender ; 
(2) Headed Both Ways to the Same End in the Canoe Race; (3) 
Miss Kathryn Brown, Metropolitan Diving Champion; (4) Pete 
Desjardins, Olympic Diving Champion; (5) Exchanging Handi- 
caps in the Night-Shirt Relay Race, (6) Desjardins in the Swan 


Dive; (7) One Up and One Going in Greased-Pole Joust; (8) An 
Underwater Take-Off: (9) In Full Flight from the Spring-Board ; 
(10) Ruth Callender Winning 25-Yard Dash; (11) Some Who 
Were Not in the Swim: (12) Competitors in Men’s 25-Yard Dash 
and D. S. Devor, Who Heiped Run the Water Carnival 
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SOME OF THE MYSTERY FIELD-DAY EVENTS THAT PROVIDED GREAT MERRIMENT 


(1) Crab Race for Men; (2) One-Out Race; (3) Four-Legged Sack Race; (4) A Blow-Up in the Balloon and Bag Race; (5) Pro- 
hibition Race; (6) Sack Relay Race; (7) Loading Up in the Prohibition Race 
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WHY SO MANY WANTED TO TAKE PART IN OR SEE THE FIELD DAY 


1) Winners Receiving Their Prizes; (2) S. L. Bradley, Chairman of the Field-Day Committee: (3) Hidden-Kicks Race for Women; 
(4 and 5) Passing the Match-Box—Who Wouldn’t? (6) Part of the Jury That Believed Field Day Was Funny; (7) A Vigorous 
Volley-Ball Kick; (8) The Volstead Act 
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AERIAL SIGHTSEEING AT THE SUMMER MEETING AT SARANAC 
(1) Airplane View of the Mist-Shrouded Mountains and Lakes the Veranda (7) The Adirondack Forest, More or Less Primeval 
of the Adirondacks (2) Taking Off in a Seaplane (3) The (8) Passengers in the Keystone-Loening Amphibian Arriving 
Messrs. Members and Their Wives Awaiting Turns To Go Aloft it Saranac from New York City; (9) Lieutenant Capperton, 
(4) Walter Peper, in Charge of the Curtiss Flying Service During Pilot of the Ireland Flying-Boat (10) The Amphibian That 


the Meeting; (5) The Ireland Comes To Rest: (6) A Vista from Brought the Automotive Daily News to the Meeting Each Morning 





Summer Meeting a Glorious Affair 


Expectations of an En joyable and Profitable Occasion Fully Realized 
by Sports Events with Technical Sessions 


—No Interference 


NCE more an S.A.E. Summer 
() Meeting has passed into history 

and most if not all of the attend- 
ants doubtless look back upon it as the 
most all-round enjoyable and satisfac- 
tory of all such Semi-Annual Meetings 
so far held. The place was ideal, the ac- 
commodations and service generally 
satisfactory, the weather varied but 
mostly good, and the program sufficient 
without being too extensive. The sports 
and social events, the technical sessions 
and the many Council and Committee 
meetings were held as scheduled. De- 
cision of the Meetings Committee to 
hold the technical sessions in the fore- 
noons and evenings, reserving the 
afternoons for outdoor competitions, 
proved a_ successful innovation, the 
technical sessions being well attended 
as a consequence. 

More members brought their wives 
and children to the meeting than to 
any previous one, and ample organized 
diversion was afforded to keep them 
happily occupied. The _ inter-Section 
outboard-motorboat race, the ambitious 
stunt provided by the Milwaukee Sec- 
tion, proved to be a most interesting 
novelty. Both the water carnival and 
the field-day events afforded much mer- 
riment to the contestants as well as 
the spectators. Skill acquired by much 
practice in sports proved a very small 
factor in winning the prizes. The golf 
tournament drew a larger entry list 
than any previously held, and the ten- 
nis and archery contests were well- 
participated-in daily events. The in- 
door sports of dancing and bridge 
whiled away evening hours that were 
not occupied by the Generai Session, 
the Dinner Meeting and the Airship 
Session. 

Much real Society business was ac- 
complished at the many meetings of 
the Council, Research Committee and 
Subcommittees, Meetings and Sections 
Committees, and Standards Commit- 
tee. And the technical sessions brought 
forth a number of highly interesting 
and informative papers and progress 
reports and a volume of prepared dis- 
cussion of value on problems remain- 
ing to be solved. 

The pictorial presentation of the 
meeting in the preceding eight pages 
of this issue of THE JOURNAL will 
bring back to those present many 
pleasant memories of the week at 
Saranac Inn and serve to give a vivid 
impression of the activities to the 
many members who could not attend. 
Ali of the photographs were taken by 


Nathan Lazarnick, New York City’s 
leading automotive photographer, and 
his assistant, William Krohn. In the 
following pages is given a complete ac- 
count of all the events, both social and 
technical. 


To Whom Credit Belongs 


Credit for the great success at- 
tributed to the Summer Meeting is due 
to the members of the Meetings Com- 
mittee and the Subcommittees, not 
merely for the running of the various 
sessions and events but for the plan- 
ning of the entire program far in ad- 
vance of the meeting, anticipating con- 
ditions and difficulties, with the result 
that every feature on the program was 
run off with a minimum of trouble 
and a smoothness that indicated the 
touch of a professional. Full credit 
goes to Chairman John Warner, whose 
Meetings Committee planned the pro- 
gram. 

The sports and entertainment fea- 
tures were all assigned to special com- 
mittees, each of which was responsible 
for its part in the program. The tech- 
nical program was arranged by the 
Professional Activity Committees. 


The Meetings Committee 
John A. C. Warner, Chairman 


F. A. Cornell L. C. Hill 
H. M. Crane N. G. Shidle 
S. R. Dresser F. M. Zeder 
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Summer Meeting Subcommittee 


Golf—J. B. Shea, Chairman; A. W. Ander- 
son, J. H. McDuffee, G. H. Ralls 

Tennis—R. M. Curts 

Water Carnival—C. N. Dawe 

Archery—L. A. Chaminade, Field Captain; 
Mrs. L. A. Chaminade, Lady Captain; 
Mrs. W. L. McGrath 

Field Day—S. L. Bradley, Chairman; S. S. 
Dickey 

Barn Dance—F. A. Cornell, 
Harrington Mills 

Section Stunts—Cap Risley, Nick Altrock 

Sightseeing—H. A. Brown, Jr. 

Motorboat Racing—S. R. Dresser, Chair- 
man; V. W. Kliesrath, W. F. Rockwell 

Grand Ball—B. M. Smarr 

Bridge—Mrs. Charles Heywood, Chairman; 
Mrs. B. Brede 


Professional Activity Committees 


Chairman; 


MoToR VEHICLE COMMITTEE 
G. L. McCain, Chairman 


J. M. Crawford W. C. Keys 
W. J. Davidson F. F. Kishline 
W. N. Davis F. Sergardi 
W. T. Fishleigh L. S. Sheldrick 
W. R. Griswold Alex Taub 

H. L. Horning P. L. Tenney 
L. P. Kalb F. E. Watts 

A. M. Wolf 


TRANSPORTATION MEETING COMMITTEE 
F. K. Glynn, Chairman 


F. C. Horner T. L. Preble 

W. F. Banks B. K. Rhoads 
D. Blanchard F. J. Searr 

H. W. Kizer J. F. Winchester 


AERONAUTIC MEETING COMMITTEE 
E. S. Land, Chairman 


E. E. Aldrin E. T. Jones 
C. H. Colvin Mac Short 
J. C. Hunsaker E. P. Warner 


Chance Vought 








Water Carnival Creates 
Merriment 


HE AFTERNOON of Wednesday, 

June 26, was devoted to the water 
sports. The large number of spectators 
occupying the porches and _ various 
points of vantage on the shore of the 
lake was indicative of the great inter- 
est in the various events. 

Several members of the Society, as 
a result of their exhibition in the 
greased-pole contest, are enjoying (7?) 
the after-effects of horseback riding 
without ever having sat on a horse. 
This event consisted of two contestants 
sitting face to face on a long greased 
pole suspended horizontally about 6 ft. 
above the water, each contestant at- 
tempting to knock his opponent from 
the pole by hitting him with a large 
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10 
cloth ball soaked in water. R. S. Bag- 
galey won the event, second place be- 
ing taken by Clarence Bruce. 

Considerable amusement was fur- 
nished also by the nightshirt relay 
race, which required that one member 
of a two-man team swim in a night- 
shirt to the float where his team-mate 
was obliged to don the same nightshirt 
and swim back to the finish. The team 
consisting of Denny Duesenberg and 
Clarence Bruce took first place, with 
W. F. Rockwell and H. S. Wardwell 
second. 

The 25-yd. dash for men was won 
by C. H. Foster, with R. M. Owens 
second. The 25-yd. dash for women 
was won by Ruth Callender, while 
Betsy Callender came in second. Frank 
Callender won the obstacle relay race, 
in which Ruth Callender took second. 

The canoe race, in which the con- 
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testants paddled kneeling in the bow 
of the canoe, was also productive of 
considerable merriment. Perhaps the 
greatest contributor to the amusement 
of the spectators was Presidential 
Nominee E. P. Warner, who decided 
that he would rather swim than paddle, 
tipping over in a canoe, fully dressed, 
soon after the start. Reference to his 
watch tells the exact time at which the 
incident happened. 

Last, but far from the least enter- 
taining feature, was the excellent per- 
formance of Miss Kathryn Brown, 
Metropolitan diving champion, and 
Pete Desjardins, the present Olympic 
diving champion, who gave a beautiful 
exhibition of intricate diving. It is 
seldom that such diving form and abil- 
ity are available to members of the 
Society, and their performance was 
greatly appreciated. 





Inter-Section Motorboat Race 


Milwaukee Section Stunt Won by Dresser for Met Section, 


with Washington Section Second 


N INNOVATION in competition, so 
4A far as the Society is concerned, 
was offered on three days of the meet- 
ing by the Outboard Motorboat Race. 
This feature was made possible by the 
Milwaukee Section, which issued a 
challenge to the other Sections and se- 
cured the equipment as its stunt for 
the Summer Meeting. 

To those who have never experienced 
the thrills of skimming over the water 
at £0 m.p.h. in a small washtub it is 
very difficult to convey an adequate 
idea of the skill necessary and the 
stimuli felt in an event of this kind. 

Fourteen Sections entered pilots for 
this race, which was run in three suc- 
cessive daily heats, each heat consist- 
ing of two races of two laps around 
the four-mile triangular course. The 
boats and outboard engines were iden- 
tical, and each driver was required to 
draw for his boat and his position at 
the start. After racing twice around 
the course, the drivers were required 
to come in, draw again for boats and 
again make two laps around the course 
to eliminate any advantage _ that 
might be gained by a particularly good 
engine or hull. The scoring in each 
heat was on the point basis used in 
the Gold Cup Races, the winner of the 
heat being the pilot scoring the high- 
est number of points in the two races 
of the heat. 

In the first heat run on Tuesday, the 
honors were carried off by Clarence 
Bruce, of the Washington Section, with 
a total point-score of 800, the result of 
taking first place in each of the two 
races in the heat. His opponents were 


E. W. Kimball, of the Buffalo Section, 
and M. P. Rumney, driving for the 
Detroit Section. 

As only four boats were available, 
the foregoing Sections raced on the 
first day and it was necessary to run 
two heats of three boats each on 
Wednesday to accommodate the other 
six Sections. The second heat between 
the Pennsylvania, Milwaukee and In- 
diana Sections was won by Pennsyl- 
vania, with C. S. Nickelson as pilot. 





C. N. DAWE 


Who Planned and Ran the 


Water Carnival 


No. 1 


F. M. Young, of Milwaukee, came sec- 


ond, and W. B. Barnes, of Indiana, 
third. 
A Tie in Third Heat 
The third heat was run by the 
Metropolitan, Chicago and Cleveland 


Sections. Sid Dresser, for Metropoli- 
tan, won the first race and finished 
third in the second race of his heat, 
thereby tying W. E. England, of 
Cleveland, who secured third place in 
the first race of the heat and first place 
in the second race. As a result of this, 
four boats were entered in the finals, 
the Washington entry piloted by Clar- 
ence Bruce, the Pennsylvania by Nick- 
elson, the Metropolitan by Dresser and 
the Cleveland boat by W. E. England. 

The finals were run on Thursday 
around the same course, using the same 
point system for scoring. 

The prize was won by S. R. Dresser, 
Metropolitan Section, with a total 
score of 1450 points. Washington’s 
score was 1409; Pennsylvania’s 1335, 
and Cleveland’s 1302. The fastest time 
in the finals was made by England, 
of Cleveland, with a time of 8 min. 
55 sec. 

Appreciation should be expressed to 
the Albany Boat Works for the four 
Cutecraft and to the Evinrude divi- 
sion of the Outboard Motor Corp. for 
the engines. 

As a climax, one of the boats and 
engines was raffled by the Metropoli- 
tan Section as its stunt, and was won 
by Mrs. H. E. Figgie, of Cleveland. 


Aerial and Ground Sightseeing 


HROUGH the courtesy of the 
Curtiss Flying Service, an Ireland 
flying-boat was put at the disposal of 
members attending the Summer Meet- 
ing, and more than 200 members and 
ladies availed themselves of the oppor- 
tunity to see the Adirondack Moun- 
tains and lakes from the air. Lieu- 
tenant Capperton piloted the ship, 
which was in continuous operation on 
Wednesday and Thursday. Walter 
Peper was in charge of arrangements. 
The seaplane flew up from New 
York City on Tuesday morning with 
Secretary Clarkson as a_ passenger, 
but owing to the bad flying conditions 
it could not cross the mountains. Lieu- 
tenant Capperton landed at Westport, 
on Lake Champlain, the remaining 60 
miles being covered by automobile. 
Only the Ireland flying-boat and a 
Loening amphibian owned by the New 
York & Suburban Air Lines and char- 
tered by the Automotive Daily News, 
were able to reach the Summer Meet- 
ing, several planes owned by members 
being forced down at some distance 
from Saranac by bad flying weather. 
Under the direction of Horace 
Brown, several motorcoach sightseeing 
trips were arranged, the itinerary tak- 
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ing in Paul Smiths, Saranac Lake, 
Lake Placid and John Brown’s grave, 
a distance of about 70 miles. More 


than 100 persons took advantage of 
these sightseeing trips over good roads 
and amid beautiful scenery. 





Osbun Wins S.A.E. Golf Cup 


This Year's Tournament Declared Best Ever Held by the 
Society—More Than 200 Entries 


§ pron 1929 S.A.E. Golf Tournament 
was probably the most successful, 
in point of interest, that the Society 
has ever had. More than 200 entrants 
started out to qualify in the four 
flights of the tournament. Sixty-eight 
of these were successful for continu- 
ous play throughout the three-day 
competition. This extraordinary inter- 
est doubtless was due to the fact that 
the tournament was played on a medal- 
play basis similar to that of the Na- 
tional open tournaments, with the ex- 
ception that only one flight was on a 
scratch basis and the three lower on 
a net-score basis. All of the 16 players 
who qualified for the championship 
flight had a handicap of less than 14. 
In addition to being champion of the 
S.A.E. for winning this 54-hole tour- 
nament, the winner was given posses- 
sion of a beautiful silver S.A.E. cup. 
This cup is to remain in his possession 
for one year and will have his name 
engraved thereon as champion for 1929. 
It will be returned at the 1930 meet- 
ing, and its possession will again be 
contested for in a new tournament. 


Osbun Gets Championship Cup 


The successful champion this year 
is I. J. Osbun, of E. I. du Pont de 
Nemours & Co., who won with a gross 
score of 234. In the qualifying round 
he shot a 79; in the second round, an 
80; and in the final round, a 75. 

F. T. Marshall was runner-up with 
a gross score of 241. On a net-score 
basis in this flight, W. M. Horton, of 
the Lamson Sessions Co., won an addi- 
tional prize for being low with a score 
of 222 for 54 holes, after substracting 
his handicap. 

In the “A” flight, C. F. Ofensend, of 
the Miller Rubber Co., was first with 
a net score of 216, and Jim Kennedy, 
of the Goodrich Rubber Co., was sec- 
ond with 219. 

In the “B” flight, Eddie Clissold 
was first with 219 net, and V. H. Har- 
ris, of the Tillotson Mfg. Co., was sec- 
ond with 221 net. 

In the “C” flight, J. Henry Smith, 
of E. I. du Pont de Nemours & Co., 
was first with 220 net, and C. M. 
Adams, of the Nagel Electric Co., was 
second with 221 net. 

J. T. Caldwell, of the Westinghouse 
Lamp Co., took the putting prize with 
a score of 31, the least number of 
putts for any 18 holes. 


The 18-hole medal handicap was won 
by Past-President J. H. Hunt, of the 
General Motors Corp., with a net score 
of 69. He shot a sterling 92 gross. 

The blind-bogey resulted in four men 
tied for 76. They were K. D. Smith, of 
the Goodrich Rubber Co.; R. F. Jaits; 
W. M. Johnson, of the National Lamp 
Works of the General Electric Co.; 
and R. E. Carlson, of the General Elec- 
tric Co. Lots were drawn by the com- 
mittee (the Daily SAE editor helped 
and can testify it was “on the level’), 
and W. M. Johnson was declared the 
winner. 
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judgment and foresight of J. B. Shea, 
of the Firestone Tire & Rubber Co., 
chairman of the Golf Committee, in 
having this a medal-play tournament. 
He stood an excellent chance of win- 
ning the championship cup himself, as 
he started out with a string of two, 
three, and fours that looked promising, 
but on the third and fourth days the 
strain of being chairman began to 
tell on him and he slipped slightly. It 
is a difficult undertaking to play and 
run a tournament so successfully at 
the same time. That he did the latter 
was evident from the comments made 
on the golf course by the players, who 
agreed that the 1929 tournament was 
one of the best ever held at a Summer 
Meeting of the Society. 


Ladies’ Bridge a Feature 


RIDGE parties took a prominent 
part in the entertainment program 

for the ladies during the Summer Meet- 
ing. Three tournaments were held in 





LADIES’ BRIDGE IN SARANAC INN LOUNGE 


The consolation flight was won by 
Harry Reisser, of the Link Belt Co., 
with 229 net. 


The Ladies’ Tournament 


Much interest was shown also in the 
ladies’ tournament. This was for only 
one flight and was based on 36 holes, 
low gross score winning the tourna- 
ment. Mrs. Claude Foster, of Cleve- 
land, shot an excellent game on the 
difficult Saranac Inn course, completing 
the two rounds with a total of 214. 
Mrs. Jack Gray was runner-up, hav- 
ing one more stroke than Mrs. Foster. 

The success of this year’s tourna- 
ment was due to a great extent to the 


the beautiful lounge overlooking Up- 
per Saranac Lake and some of the 
Adirondack mountains. Tea and punch 
were served and prizes were awarded 
for the high scores as follows: 

Wednesday: Mrs. V. Kliesrath, Mrs. 
George Ralls, Mrs. H. E. Figgie, Mrs. 
Charles Heywood, Mrs. Alice Falge 
and Mrs. Claude Foster. 

Thursday: Mrs. T. H. Wickenden, 
Mrs. F. P. Hall, Jr., Mrs. F. W. Mar- 
schner, Mrs. R. W. Davis, Mrs. A. E. 
Bronson and Mrs. C. Kindl. 

Friday: Mrs. C. H. Foster, Mrs. F. 
Duesenberg, Mrs. R. W. Davis, Mrs. G. 
W. Hobbs, Mrs. J. Kennedy, Mrs. Jack 
Gray and Mrs. C. B. Whittelsey, Jr. 
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Mystery Field-Day Events 


In Novel Mirth-Provoking Contests the Detroit Section 
Members Display Skill and Equilibrium 


ON of the most unique events ever 
offered for the amusement of the 
members at a Summer Meeting was 
the Field Day held Thursday after- 
noon. 

While it is impossible to describe 
both adequately and briefly the de- 
tails of each of the events, it is worth 
mentioning that those who attempted 
to eat marshmallows from a string 
while blindfolded were surprised to find 
that the marshmallows had been dipped 
in charcoal while they were being 
blindfolded. 

The Volstead race, one of the after- 
noon’s features, exposed the proclivi- 
ties of a number of people who have 
for years been able to walk straight 
under all sorts of conditions. Consid- 
erable ingenuity was exhibited by 
many of the members in the various 
events, some of which were partici- 
pated in jointly by the ladies and 
others of which were run especially for 
men. 

The skill and equilibrium of the 
Detroit Section members were too much 
for the other Sections. Getting away 
to an early start by capturing the 
sack relay, they scored a total of 4 1-3 
points. Other Sections entered and 
their scores follow: Metropolitan, 
3 1-6; Chicago, 3; and Washington, 3, 
tied for third; Pennsylvania, 1 1-3; 
Buffalo, 1; and Cleveland, 1-6. 


Detroit Section Gets the Gavel 


Appreciation must be expressed to 
S. S. Dickey, formerly playgrounds 
director of Cleveland, for the very effi- 
cient and capable manner in which 
Field Day was staged. 

Although the competition in the 
various events was largely on an in- 
dividual basis, score was kept on a 
Section basis, the Field Day Committee 
having arranged for a special prize 
for the Section winning the greatest 
number of points. The prize, which 
will be found to be extremely useful 
in conducting Section meetings, was 
not presented at the Grand Ball, as 
contemplated, owing to lack of time. 
It will be awarded to the Detroit Sec- 
tion, the winner, by a representative 
of the Meetings Committee at the first 
Section meeting held in Detroit. 

As a prize for such skill, the Detroit 
Section is to be presented a large 
40-lb. sledge-hammer made of balsa 
wood, which will serve as a gavel and 
give a light touch to its future meet- 
ings. 

The individual winners of the events 
were as follows: 

Crab Race—Clarence Bruce (Wash- 
ington Section) 


One-Out Race—F. A. Hurd (Buf- 
falo) 

Volley-Ball Kicking—Mrs. 
Hambach (Chicago) 

Sack Relay—J. S. Wardwell, A. A. 
Bull, E. O. Jones, Neil McMillan, Bert 
Brodt, Leo Wenzen (Detroit) 

Match-Box Passing—Robert Genett 
(Metropolitan), M. A. Smith (Metro- 
politan), W. E. England (Cleveland), 
Mrs. P. S. Tice (Chicago), Mrs. L. A. 
Chaminade (Detroit), Mrs. A. R. Kep- 
lar (Detroit). 

Balloon and Bag Race—J. T. Green- 
lee (Chicago), E. Von Hambach (Chi- 
cago), F. G. Whittington (Chicago), 
Mrs. J. T. Greenlee (Chicago), Mrs. 
E. Von Hambach (Chicago), Mrs. G. 
N. Edgar (Metropolitan) 


E. Von 


Kangaroo Balloon Race—Mrs. G. W. 
Yanss (Detroit) 

Prohibition Race—Ralph Baggaley 
(Pennsylvania) 

Four-legged Sack Race—Neil Mc- 
Millan, Olney Jones, Bert Brodt (De- 
troit) 

Hidden Kicks—Mrs. 
(Chicago) 


G. T. Greenlee 


Volstead Race—A. A. Bull, Alice 
Brown (Detroit) 

Centipede Race—Robert Germane 
(Pennsylvania), F. Hurd, (Washing- 


ton), R. Baggaley (Pennsylvania), R. 
M. Curts (Metropolitan), C. S. Bruce 
(Washington), D. Brooks (Washing- 
ton) 

Lemon Tossing—Mrs. G. N. Edgar 
(Metropolitan) 

Stepping Stones—Mrs. K. B. Boehm 
(Metropolitan), Clarence Bruce (Wash- 
ington) 

Marshmallow 
(Metropolitan) 

Egg Throwing Contest—Clarence 
Bruce, D. Brooks (Washington) 


Race—R. M. Curts 





Archery Tournament Popular 
L. E. Lighton, Mrs. Jule Marshall and T. H. Wickenden Take 


First Prizes in Close Shoots 


HE archery tournament this year 

was evidence of the popularity of 
this sport, as judged by the interest of 
those who took part in it. The modi- 
fied American round for men consisted 
of 30 arrows each at 25 yards and 30 
arrows at 35 yards, the targets in all 
the tournaments being the Standard 
National Archery Association 48-in. 
five-color target. The men’s archery 
first prize was won by L. E. Lighton, 
with Jule Marshall taking second. In 
addition to those completing both 
ranges, ten other entrants shot only one 
of the ranges and consequently did not 
qualify. The scores of those completing 
both shoots were: 


eee 60-406 
Jule Marshall........ 60-402 
T. H. Wickenden...... 46-268 
Charles Hollerith...... 43-189 
or 38-152 
The modified Columbia round for 


women consisted of 30 arrows each at 
20 and 30 yards, first prize going to 
Mrs. Jule Marshall and second to Mrs. 
J. H. Hunt. All ladies entered qualified 
by shooting both target ranges, the 
scores being: 


Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 
Mrs. 


Jule Marshall... .54-322 
o. Bo Seet..... 46-198 
L. A. Chaminade 38-168 
Bruce Boehm... .35-147 
Robert Wilkins. ..32-145 
H. E. Blanchard. .30-116 


Mrs. Jack White...... 26-102 
a Se re 29-91 
Mrs. A. W. Herrington 21-91 


Victors in Archery Golf 


The archery-golf tournament con- 
sisted of three times around a three- 
hole course, the first, fourth and sev- 
enth holes being 80 yards, with par 3; 
the second, fifth and eighth holes being 
50 yards, par 3; and the third, sixth 
and ninth holes being 30 yards with 
par 2. A. R. Keplar and T. H. Wicken- 
den tied for first prize, Mr. Wickenden 
winning the drawing, thus giving Mr. 
Keplar second prize. Mr. Wickenden 
carried off the honor of making the 
only hole-in-one in the archery-golf 
tournament. The scores of those com- 
pleting the rounds were: 


a eee 22 
Tes. POOR... kos ee 22 
Jule Maranall........00e 23 
Charles Hollerith......... 25 
ere 25 
oie GAs wdeuicene cae 26 


In the ladies’ archery golf, Mrs. Jule 
Marshall carried off first prize, with 
Mrs. Jack White taking second in a 
closely contested match, the scores of 
the ladies’ playing being: 


Mrs. Jule Marshall........ 29 
Mrs. Jack White..........31 
Mrs. Bruce Boehm........32 
Mrs. Robert Williams.....32 
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The laying out of the archery 
ranges and golf course, the prepara- 
tion of the rules for the tournament, 
with instructions in archery and all 
the necessary score cards and archery 
golf targets, were prepared in advance 
of the Summer Meeting by L. A. Cham- 
inade, who was Chairman of the Arch- 
ery Committee and in charge of the 
tournaments. The Society and the mem- 
bers taking part in the tournament 
owe him much gratitude for the ex- 
cellent way in which he prepared for 
and conducted these events. Because of 
the interest of those in the tournament, 
Mr. Chaminade most unselfishly de- 
voted the entire first three days of 
his time during the meeting to the 
archery and consequently missed some 
of the technical sessions and many of 
the other sports events in which he 
would have liked to take part. 


Tennis Tournament Results 


OCATION of the three well-built 
hard tennis courts facing one of 


the large verandas of Saranac 
Inn made it possible for members 
to watch the matches conveniently 
and _ comfortably, 

a" and many did so. 


Although consider- 
able rain fell dur- 
ing the tennis tour- 
naments, all were 
completed by play 
except the finals of 
the men’s doubles 
and ladies’ singles, 
which were decided 
by drawing. All 
matches were two 
sets out of three 
| to win, and many 
| of them were de- 
| cided only by hard- 
| fought battles. In 
men’s singles there 
were 22 entries and 
in the ladies’ sin- 
seven entries. Ten teams played 
in the men’s doubles, but there wer no 
entries in the ladies’ doubles. In the 
semi-finals of the men’s singles, B. J. 
Lemon defeated Judd by the score of 
6-1, 6-2; and J. P. Nickonow defeated 
Carl Kind] 6-2, 6-0. In the finals Nicko- 
now defeated Lemon 6-3, 6-3. One of 
the most hotly contested singles matches 
was that in which Nickonow beat 
Graham Edgar 6-4, 7-5. 

In the ladies’ singles Mrs. Carl Klug 
and Mrs. Graham Edgar reached the 
finals, first prize going to Mrs. Edgar 
in the draw on account of rain. Part 
of the first set of this match was 
played, however, with the score 3-1 in 
favor of Mrs. Edgar. 

In the men’s doubles T. N. Bourke 
and W. F. Rockwell reached the finals 
with D. S. Cole and Graham Edgar but 
were unable to play off the finals on 
account of rain. First prize went to 
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Cole and Edgar, however, by drawing, 
after they had proved their prowess by 
defeating J. B. Macauley and Carl Kug 
6-3, 6-2; B. J. Lemon and R. M. Curts, 
6-1, 6-4, and H. H. C. Weed and V. C. 
Worden 6-0, 6-2. 

Following the close of the tourna- 
ments, several of the members who had 
played called attention particularly to 


the excellent way in which the tourna- 
ments had been conducted by R. M. 
Curts, chairman of the Tennis Commit- 
tee. The managing of the sports events 
at the meetings always requires a large 
part of the time of the members in 


charge of them, and the Society is 
deeply appreciative of Mr. Curts’s 
help. 








Grand Ball a Memorable Event 


E. P. Warner Nominated for President—Metropolitan and 
Cleveland Sections Present Stunts 


AKE BREEZES cooling the veran- 

da of the casino and fireflies lend- 
ing their fitful gleams to the music- 
filled interior would have been the im- 
pression received by a casual spectator 
chancing to enter the casino shortly 
before midnight on Thursday. The ob- 
server would have been partly right 
and partly wrong. The breezes were 
indeed there, but the gleams of light 
within the casino were produced not 
by fireflies but by flashlights, which 
had been presented by the Cleveland 
Section to the ladies at the Grand 
Ball; and the flashlight-dance, which 
took place while all other lights in 
the casino were extinguished, was one 
of the memorable events of that eve- 
ning. 

Another noteworthy feature was the 
raffing of an outboard motorboat by 
the Metropolitan Section. Members and 
guests had inscribed their names on 
a large chart, each name opposite a 
number. Slips of paper bearing cor- 
responding numbers were shaken up, 
and after the drawing Past-Chairman 
S. R. Dresser announced that the boat 
had been won by Mrs. H. E. Figgie. 


Warner Nomination Announced 


Of special significance was the re- 
port of the Nominating Committee, 
made by Chairman A. J. Scaife. Stat- 
ing that, because of the Constitutional 
changes pending, no announcement 
would be made except that ®garding 
the name of the nominee for the office 
of President, Mr. Scaife declared that 
the Committee had unanimously chosen 
for that office Edward P. Warner, for- 
mer Assistant Secretary of the Navy 
for Aeronautics, who had recently ac- 
cepted the position of editor of Avi- 
ation. Mr. Warner responded with a 
superlatively appropriate speech of ac- 
ceptance, consisting of about 17 words 
of impeccable English. 

For the rest, there was dancing and 
more dancing, interspersed with a 
buffet luncheon at midnight, and 
then still more dancing. When the 
dreamy-sounding orchestra at one end 
of the hall was not teasing all and 


sundry to terpsichorean perigrination, 
the snappy, decisive one at the other 
end was commanding the dancers to 
keep moving, until at last the strains of 
Good Night, Ladies, brought to a close 
one of tne most enjoyable evenings 
ever spent by automotive engineers 
and their wives in a festive mood. 

B. M. Smarr, Chairman of the Grand 
Ball Committee, is to be commended 
for his capable handling of the ar- 
rangements for this event. 


Barn Dance Draws Crowd 


NFORMALITY and variety were 

the outstanding characteristics of 
the barn dance, the first social event 
of the Summer Meeting. Staged in the 
casino on Tuesday evening, beginning 
at 10 o’clock, it was attended by sev- 
eral hundred men and ladies who found 


a great many things to interest and 
amuse them. 





W. E. 


Who Conducted the 
Flashlight-Dance 


ENGLAND 


Cleveland Section 
Stunt 








Vol. XXV 


July, 1929 


No. 1 





14 
Costumes of pleasing variety and 
informality were the first items to 


claim attention, whether of spectator 
or participant; for some people were 
dressed in keeping with the supposedly 
rustic nature of the occasion, whereas 
others were garbed in more conven- 
tional attire. 

Dancing was, of course, the princi- 
pal form of entertainment, and nearly 
everyone present danced or was danced 
against at some time during the eve- 
ning. Even one of the little white pigs, 
brought in along with a few geese and 
ponies to furnish local color, wagged 
his caudal appendage in time with 
the music, until the little pig next to 
him objected to having his nose tickled 
by the rhythmically wagging tail. 

Two orchestras alternated in supply- 
ing music, with practically no inter- 
mission, except when Nick Altrock 
clowned through a few stories, allowing 
the dancers to exercise their organs 
of risibility while resting their weary 
feet. 

The farmers, farmerettes and others 
who attended the barn dance were 
unanimous in their praise of Fred Cor- 
nell, who planned the details of the 
party, and Harrington Mills, who 
cooperated with him so effectively in 
the arrangements. 


Section Stunts 


.—'TUNTS sponsored by the various 
sJSections constitute an interesting 
and surprising feature of Summer 


Meetings. This year six Sections took 
the center of the stage from time to 
time. Possibly the most spectacular of 
the several stunts was the inter-Section 
motorboat race, made possible through 
the efforts of the Milwaukee Section 
in arranging for Evinrude Class B 
outboard engines to be shipped to the 
Summer Meeting. Among those re- 
sponsible for this stunt were J. R. 
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Frantz, Walter Isgrig and W. F. Rock- 
well. A complete account of this event 
will be found elsewhere in this issue. 

The Metropolitan Section stunt fol- 
lowed along somewhat the same lines 
as two years ago at French Lick, when 
the Reo Flying Cloud was the center of 
attraction. This year a similar draw- 
ing was made, the winner receiving one 
of the outboard-engine hydroplanes 
used in the inter-Section race. Draw- 
ings were made during the Grand 
Ball, the winner being Mrs. H. E. Fig- 
gie. 

The Indiana Section stunt, which 
this year consisted of a broadcast of 
the Indianapolis 500-mile race, was 
run off immediately following the Air- 
ship Session. Fred Duesenberg was 
largely responsible for this event, 
which also is reported elsewhere. 

Following its usual custom, the Chi- 
cago Section presented corsage bou- 
quets to the ladies as they entered the 
dining-room on Tuesday evening. 

Members attending the Wednesday 
evening dinner found that humorous 
menus in place of the regular menu 
had been distributed by the Pennsyl- 
vania Section. 

A novel feature of the Grand Ball 
was the Flashlight Dance, which con- 
stituted the stunt of the Cleveland 
Section, the flashlights being given to 
the ladies as souvenirs. A complete 
account of this event appears in the 
story of the Grand Ball. 


Journalism a la Saranac 


MONG the incidental respects in 
4 which attendants at the Summer 
Meeting at Saranac Lake were favored 
was the news service. This, like the 
weather, the scenery and the hotel 
service, left little to be desired—an im- 
portant detail, when the number of 
places where events went on simulta- 
neously is considered. In no other way 
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could he who attended the Chassis Con- 
ference, for example, be kept informed 
regarding the golf tournament. 
Journalism’s obligation was dis- 
charged with credit by the Daily SAE 
which, at this meeting, was published 
and distributed gratuitously each day 
by the Timken Roller Bearing Co. “All 
the news that’s fit to print,” to say the 
least, was printed, as were a number of 
really amusing illustrations, of which 
several are reproduced in this number 
of THE JOURNAL. R. P. Kelley, Arthur 
W. West and B. V. Keller, of the staff 
of the Daily SAE and all belonging to 
the Timken organization, were de- 
servedly complimented for their excel- 
lent work, the more so as only a small 
rural printshop was at their disposal. 
Another daily which was perused 
regularly with interest by the engi- 
neers and other visitors was the Auto- 
motive Daily News, delivered to mem- 
bers at breakfast time on the day of 
publication. This delivery was a real 
accomplishment, involving as it did a 
daily round trip between New York 
City and Saranac Inn by a Keystone- 
Loening Amphibian chartered for the 
purpose by the publisher of the paper. 
It is impossible to consider the jour- 
nalistic situation without remembering 
a generally appreciated touch. The 
New York Herald Tribune “made its 
bow” upon everybody’s threshold at 
noon each day, marked discreetly with 
the compliments of the Spicer Mfg. Co. 
It completed the trinity of diurnal pub- 
lications that kept the S.A.E. in touch 
with itself and the rest of the world. 
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Business Session Well Attended 


Members To Vote on Constitutional Amendments—Stand- 
ards Committee Report Approved—Other Business 


—™ E SEMI-ANNUAL business meet- 

ing of the Society convened in the 
lounge of Saranac Inn on the evening 
of Tuesday, June 25, at 8:45 o’clock. 
President W. R. Strickland presided. 

According to the wish of the mem- 
bers present, the reading of the Treas- 
urer’s report was waived, and Pres- 
ident Strickland proceeded to the next 
item of business; namely, the pending 
Constitutional amendments. Stating 
that the amendments had been pro- 
posed in order to extend the activities 
of the Society along the proper lines, to 
give autonomy to the various activities 
and permit more direct effort by men 
directly interested, President Strick- 
land said that, inasmuch as the amend- 
ments had been submitted at the An- 
nual Meeting, a full report having been 
published in the February issue of THE 
JOURNAL, the proposed amendments 
were open for either discussion or ap- 
proval for submission to the voting 
members of the Society on adoption. It 
was then voted that the proposed 
amendments be submitted in a letter- 
ballot form in the regular manner. 

A. J. Scaife, Chairman of the Stand- 
ards Committee, said that at the meet- 
ing of the Committee, held that after- 
noon, reports had been received from 
various Divisions and approved with 
changes most of which were minor. 
The Tire and Rim Division, he stated, 
recommended in its report at the 
Standards Committee meeting some 
changes in tire sizes and the elimina- 
tion of old-style tire-size markings. The 
Council had directed that the data on 
various-size Woodruff keys should be 
given in the HANDBOOK as General In- 
formation and not as S.A.E. Standard. 
Otherwise, the Committee approved the 
reports as printed. Mr. Scaife moved 
that the reports of the Standards Com- 
mittee Divisions be adopted in the mod- 
ified form indicated. His motion was 
seconded and carried. Details of the 
modification will be found under Stan- 
dardization Activities on p. 86 of this 
issue. 


More Amendments Proposed 


Under the head of new business, W. 
H. Conant presented the following four 
amendments to the Constitution: 

First amendment. Add to C-21: 
These dues shall be for the 12 months 
dating from the first of the month fol- 
lowing notice of election. 

Second amendment. Add to C-21: 
Dues shall be payable semi-annually in 
advance. 

Third amendment. Add to C-51: 
The administrative year of all Sections 


shall be from July 1 to June 30. 

Fourth amendment. Add after C-53, 
making it C-53a: The Society may es- 
tablish, subject to such by-laws or rules 
as the Council may prepare, awards 
or other forms of recognition for papers 
of particular merit and the Council is 
authorized to accept donations, or en- 
dowments, to this end. 

Furthermore, Mr. Conant moved that 
the President be requested to appoint 
a special committee, consisting of not 
less than five and not more than eleven 
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members, to serve for one year from 
date of their appointment, to prepare 
a revision of such provisions of the 
Society’s Constitution as are no longer 
appropriate to the Society’s present 
size and scope. The committee, Mr. 
Conant said, should be requested to 
make a preliminary report at the next 
Annual Meeting and a final report at 
the next Semi-Annual Meeting. He 
pointed out that this special commit- 
tee would not replace the present Con- 
stitution Committee, but merely relieve 
it temporarily of some rather arduous 
work. 

There being no further business to 
come before the meeting, President 
Strickland adjourned the Business Ses- 
sion and turned the meeting over to 
Norman G. Shidle, the chairman of the 
General Session which followed. 








Kngineer-Sales Teamwork Urged 


Hoffman Criticizes and Praises Engineers and Advocates 
Close Cooperation with Sales Department 


DVANCE trepidation aroused by 
<i the title of his paper, What I 
Think Engineers Are Good For, and 
How, was quickly dissipated by Paul 
G. Hoffman, sales manager of the Stu- 
debaker Corp. of America, at the Gen- 
eral Session with which the technical 
program of the Summer Meeting 
opened on Tuesday night. 

Following the brief Business Ses- 
sion, President Strickland resigned the 
chair to Norman G. Shidle, who pre- 
sided over the General Session. 

Sales and engineering departments 
must team-up closely in the future, 
said Mr. Hoffman, because today we 
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are face to face with an automobile 
buyer who is vasfly intelligent as to 
everything pertaining to power, speed, 
stamina and economy in automobile de- 
sign and vastly whimsical as regards 
that intangible thing we know as 
vogue, fashion or style. To merely in- 
terpret the buyers’ demands requires a 
combination of daily watchfulness by 
the sales organization and _ vision, 
guided by intensive research, on the 
part of the engineers. 

The primary cause of misunder- 
standing between sales and engineer- 
ing departments, continued the speaker, 
lies in the inability of most engineers 
to accept criticism of the product as 
anything other than persona! insult. 
Many a good motor-car design has 
been smothered because of too protec- 
tive an attitude on the part of its en- 
gineer parent. Another criticism of en- 
gineers is that they are too much in- 
clined to think in terms of chassis, 
body, bearings, nuts and bolts rather 
than of the complete car. While the 
chassis, the transmission and the body 
engineer must concentrate on the de- 
signs of these individual elements, they 
should keep in perspective the complete 
car as well. Once the engineers get 
into the habit of thinking beyond their 
special work, it is easy to form the 
habit of thinking beyond the car itself 
and of the customer who is to buy the 
car. The customer has not the least 
concern as to the mechanical details 
of how a result is obtained; he wants 
a smooth engine and a comfortable car 
but is not interested particularly in the 
number of crankshaft bearings or the 
type of springing used. Engineers 
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should realize, said Mr. Hoffman, that 
many a sale is endangered because 
some engineer won a technical argu- 
ment and incorporated a design for 
the gratification of his vanity rather 
than for the benefit of the customer. 

A frequent cause of acrimonious dis- 
sension between the sales department 
and engineers in days gone by was fail- 
ure of the engineers to consider how a 
car might be repaired in case a break- 
age occurred. Not much cause for com- 
plaint in this direction exists today, but 
service managers have been heard to 
suggest that every engineer should don 
a pair of overalls and crawl under the 
car he created to demonstrate how 
simply and conveniently various ad- 
justments can be made with the tools 
provided in the tool-kit or with the 
tools ordinarily found in the average 
country garage. 


How Better Relations Were Created 


Following these mild strictures, Mr. 
Hoffman proceeded from destructive to 
constructive criticism by telling of the 
precise measures taken by the organi- 
zation he represents to bring about bet- 
ter relations between the sales and 
engineering departments. The execu- 
tives of these departments sat down 
together and indexed the qualities in 
motor-cars that influence customers to 
part with their dollars. They agreed 
upon the following seven factors of 
prime importance: (a) character or 
reliability, (b) appearance, (c)  per- 
formance, (d) value, (e) comfort, (f) 
economy, and (g) safety. Perfection 
in each of these particulars has been 
the goal of the engineers, and their 
work has made the task of selling the 
cars measurably easier in the last 
three years. 





NORMAN G. SHIDLE 


Chairman of the General Session 


Once each year the principal men 
in the engineering department have 
been assigned to make a tour of the 
Country to contact with the sales and 
service personnel. Periodic journeys of 
inspection also are made by the chief 
engineer, chief production executive 
and general service manager to contact 
with dealers and salesmen and hear 
their comments on each of the factors 
that influence salability. As a result, 
little or no occasion arises for the en- 
gineering and production executives to 
fail to understand the sales problems 
or the sales department to understand 
theirs. 


Engineers Changed Our Tempo 


What Mr. Hoffman thinks of engi- 
neers is far from being derogatory. 
He said he would like to measure the 
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‘influence of engineering and research 
on the social and economic status of 
the American people since the found- 
ing of the Republic, but he did so with 
gratifying brevity. In the period be- 
tween the Revolutionary War and the 
close of the Civil War, engineering 
made comparatively little impress, as 
the major problems were the integra- 
tion and seasoning of the political and 
social structure conceived by our fore- 
fathers. Following the Civil War and 
up to perhaps 1900, the group that 
supplied the ferment to life and visual- 
ized it were the great organizers of 
big-seale industry, Mr. Hoffman _ be- 
lieves. But since 1900 the greatest im- 
press has been made by engineers and 
research men, who have brought forth 
such accomplishments that the tempo 
of life has been completely changed. 
If an impartial board were to survey 
the whole field, he is certain that they 
would unhesitatingly proclaim that the 
work of the automotive engineers has 
had the most vitalizing influence on 
the lives of the teeming millions in 
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America in this 30-year period. Amer- 
ica today is the most mobile nation on 
earth; movement brings contacts; con- 
tacts destroy prejudice; and, as an open 
and inquiring mind displaces compla- 
cency and cocksureness, he has no doubt 
that America will find out where she 
is going. 

The part that automotive engineers 
must play in the progress of the next 
quarter century is even more vital than 
the part they have played since 1900. 
The volume of motor-car sales will be 
directly related to the improvements 
they can evolve. The engineer’s respon- 
sibilities go far beyond the interpre- 
tation of consumer demand; the engi- 
neers must continue to lead the public 
to be more and more exacting, by devel- 
oping finer, faster and more comfort- 
able cars than the consumers conceive 
to be possible at the present time. Mr. 
Hoffman predicted that in 1950 we 
shall have cars capable of transport- 
ing passengers safely and comfortably 
at speeds of 100 m.p.h. and more, and 
that roads will be engineered for such 
speeds. 


Advertising Men Exhausted Adjectives 


Owing to the excellence of the ad- 
dress, members seemed reluctant to 
raise points of discussion. However, 
Past-President Hunt, who fully agreed 
with Mr. Hoffman that what the cus- 
tomer wants is a ride and not discus- 
sion of such a detail as springs, asked 
vhy sales managers let the advertis- 
ing men talk so much about the differ- 
ent gadgets. In response, Mr. Hoffman 
said that in general he thinks it is very 
bad practice; that hundreds of thou- 
sands of dollars have been senselessly 
wasted in advertising some mechanical 
features in which the public had no 
interest, and that advertising is now 
leaning away from this. One reason 
for advertising some mechanical fea- 
ture today is that all the adjectives 
were used up in years past in advertis- 
ing cars that did not ride any too well 
and therefore it is necessary now to 
capitalize details to symbolize riding 
comfort. 

Walter T. Fishleigh said he was par- 
ticularly impressed by the remarks 
about cooperation, which reminded him 
of something he learned from one of 
the greatest football coaches in the 
Country, who said he would rather have 
a team of 11 mediocre players who 
worked together in every game than a 
team of stars each playing his own 
game. The same idea applies to engi- 
neering and sales departments and to 
management. 
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In concluding the discussion, Chair- 
man Shidle commented on Mr. Hoff- 
man’s remarks about the objectives of 
an organization, saying that the gist 
of the problem of management, and 
consequently of the individual engineer 
in his relation to management, is 
agreement upon objectives. The objec- 
tive that any of us is seeking must 
be the same as that being sought by the 


company or the organization or group 
with which we are associated; other- 
wise we cannot function at anywhere 
near maximum efficiency as a part of 
the organization. But, if the organiza- 
tion as a whole agrees logically and 
emotionally upon a common objective, 
about 95 per cent of the smaller differ- 
ences are likely to be, not irritations, 
but common, interesting problems. 





Combustion-Head Design Debated 


English Engineer and Americans Analyze Problem 
Differently but Get Good Results 


TMHAT leading engineers may dis- 

agree as to theory yet get good re- 
sults in practice was rather definitely 
indicated by the Wednesday forenoon 
session on combustion, at which W. T. 
Fishleigh presided in his characteristi- 
cally humorous vein. The sesson was held 
in the casino amid the decorations re- 
maining from the barn dance of the 
night before and to the accompaniment 
of the throbbing of the engines of a 
seaplane and outboard-boats. 

W. A. Whatmough, an eminent con- 
sulting engineer of England, presented 
the main paper under the title, Com- 
bustion-Chamber Design in Theory and 





Practice. Prepared discussion on it was 
presented by Alex Taub, of the Chev- 
rolet Motor Co.; R. N. Janeway, con- 
sulting engineer of Detroit; and Capt. 
W. C. Thee, of the Massachusetts In- 
stitute of Technology. Captain Thee 
dealt with the chemical analysis of com- 
bustion by means of spectrograms. 
Preprints of the paper and discussion 
were distributed prior to and at the 
session and a limited number of copies 
are available at the headquarters of 
the Society. 

Instead of delivering his paper in 
full, Mr. Whatmough contented him- 
self with giving a summary of the main 
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Whatmough (Left), English Guest of the Society, Who Presented a Paper on Combustion-Chamber Design; Walter T. Fish- 
leigh (Center), Who Presided; Alex Taub (Right), One of Several American Engineers Who Presented Written Discussion 
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points and then describing design 
changes made in the combustion-heads 
of various English engines in accord- 
ance with the Whatmough principles 
of combustion control and the improve- 
ment effected in performance thereby, 
as shown by lantern slides of engine 
cross-sections and of charts. 

The mechanics of combustion, ac- 
cording to Mr. Whatmough, simplifies 
into a rise and fall in working pres- 
sure in the cylinder due to an enor- 
mous succession of momentary phases 
of emission of radiant or heat energy. 
Among 14 points summarizing internal 
combustion, he holds that flame thrust 
is smooth, uneven or rough according 
to the timing of the rate of inflamma- 
tion, that regulated burning is charac- 
terized by steady or steam-like propul- 
sion, heating the combustible increases 
flame speed, cooling the compressed 
charge slows flame travel, overheating 
part of the combustible during com- 
pression by the flame front may lead 
to engine knock, overheating prior to 
sparking causes pre-ignition, and over- 
cooling leads to (a) fuel deposition dur- 
ing compression, (b) failure to fire, and 
(c) quenching of the flame after firing. 


Results Bear Out Principles 


Practical utility of the principles set 
forth by Mr. Whatmough is borne out, 
he maintains, by results obtained by 
applying them to engine construction. 
Cooling or warming of the charge is 
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the one sure guide to that balancing of 
many otherwise mysterious flow-fac- 
tors entering into combustion-chamber 
design, and heat control is the one 
decisive factor in regulated burning 
which smooths the power output and 
increases the engine efficiency. Loca- 
tion of the spark-plug, shape of the 
combustion-chamber and turbulent heat- 
ing of the charge are controlling fac- 
tors. Practice in these respects refutes 
the postulates from heat theory, ac- 
cording to Mr. Whatmough; compact 
combustion-chambers usually being 
overheated or overcooled, turbulent 
heating being the prime cause of over- 
heating and consequent detonation, and 
lateral ignition obviating knock and 
permitting higher compression. 

The speaker showed many lantern 
slides of redesigns of combustion-heads 
on English engines to embody his prin- 
ciples, and presented charts showing 
improvement in the operating efficiency 
of the engines. Streamlining of the 
combustion space around the inlet 
valve, avoidance of gas or steam pock- 
ets, placement of the spark-plug near 
the exhaust valve, and reduction of the 
combustion space at the end most re- 
mote from the valves in L-head en- 
gines characterize many of the im- 
proved designs. 


Janeway Disagrees with Principles 


In his discussion, Robert Janeway 
said he finds little in Mr. What- 
mough’s principles to which he can 
subscribe, that the English engineer 
makes a difficult subject still more dif- 
ficult, that current American practice 
apparently is far in advance of English 
practice, although location of the spark- 
plug over the exhaust valve and at the 
extreme end of the chamber is to be 
preferred to American practice of fa- 
voring the inlet valve and leaning 
toward the center of volume of the 
chamber, and that Mr. Whatmough’s 
typical designs are very close in cham- 
ber contour to the so-called modified 
Ricardo type which is virtually stand- 
ard in America today. 

Mr. Janeway’s own simplified expla- 
nation of combustion, as illustrated with 
drawings, is that as the flame pro- 
gresses each successive portion of the 
charge that burns expands, compressing 
the remaining unburned gas ahead of 
the flame and also the burned gas at its 
rear, thus maintaining pressure equi- 
librium throughout the mass of the gas. 
When combustion is complete, each 
portion of the gas will again occupy 
its original volume, although the pres- 
sure is the maximum explosion pres- 
sure due to the energy liberated. Thus 
the combustion process is a constant- 
volume one only if we consider the 
process before ignition and after com- 
plete combustion. What happens in the 
interim is the really important part of 
the process, and this certainly is far 
from a constant-volume change. 
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When the last unburned tenth of the 
charge has been considerably com- 
pressed as compared with the volume 
it occupied at ignition and the first 
tenth burned has also been consider- 
ably compressed, two simultaneous but 
distinct thermodynamic changes have 
been going on; one is a constantly de- 
creasing mass of unburned gas and the 
other a constantly increasing mass of 
burned gas. During normal combus- 
tion the pressure on both is the same 
but the temperatures are widely dif- 
ferent. The burned gas loses heat rap- 
idly to the chamber walls and its tem- 
perature tends to remain constant as 
combustion continues. The unburned 


gas, on the contrary, is increased in 
temperature as it is compressed so that 
the later it burns the higher will be 
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its temperature and its pressure. This 
is the real secret of detonation, accord- 
ing to Mr. Janeway. 


Temperature Control the Only Cure 


The only corrective of detonation, 
therefore, is prevention of the attain- 
ment of the critical temperature by 
the unburned gas, either by cooling it 
as it is compressed or by raising the 
critical temperature by modifying the 
characteristic of the fuel mixture. This 
boils down to providing the greatest 
possible cooling effect upon the part of 
the gas that is last to burn, if detona- 
tion is to be attacked through com- 
bustion-chamber design. The provision 
of a highly cooled pocket over the pis- 
ton by offsetting of the combustion- 
chamber is the most important and least 
recognized single factor in the anti- 
knock effect of the chamber, although 
it dates back many years in the art. 
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Smoothness of engine operation is im- 
proved by reduction in chamber com- 
pactness and by increasing the length 
of flame travel. 


Taub Compares Theories 


Alex Taub referred to Ricardo’s sug- 
gestion to obtain engine smoothness by 
some means to control turbulence, or 
agitation of the mixture before and 
after firing; to Janeway’s contention 
that temperature of the last portion 
of the gas to burn is the most impor- 
tant factor in detonation control; and 
to Whatmough’s third method, that is, 
control by using local variation in tem- 
perature throughout the unburned mix- 
ture. Although their theories differ 
widely, Whatmough and Janeway ob- 
tain remarkable similarity in final 
results. Both engineers recommend 
firing from the hot portion of the cham- 
ber into the cooler part; both use clear- 
ance space over the valves, and both 
indicate chambers that are relatively 
non-compact and have diminishing vol- 
ume as the combustion progresses. 
Both recommend avoiding restricting 
the throat between the valve pocket 
and the cylinder bore. 

Pointing out that the engines used 
by Mr. Whatmough were all of small 
bore, Mr. Taub said he doubted if Mr. 
Whatmough would recommend a 6-to-1 
compression-ratio for smooth operation 
on a relatively large bore. In conclu- 
sion, he asked if the English engineer 
has a definite procedure for proportion- 
ing combustion-chambers and if he is 
in position to explain it. 


Combustion Analysis by Spectrum 


Captain Thee’s prepared discussion 
dealt with the exact analysis of com- 
bustion in an engine by means of the 
spectrum. With a quartz window in the 
combustion-chamber and a_ spectro- 
graph, spectrograms are obtained show- 
ing the characteristic bands of the 
different elements present in the burn- 
ing mixture. Study of the three classes 
of spectra—continuous, band, and line 
—their color and intensity, assists in 
identifying elements present and in 
interpreting the reactions during com- 
bustion. 

In concluding the discussion, Mr. 
Whatmough stated that the sort of 
work Captain Thee is doing is of vital 
importance to engine progress because 
the lines of the spectra are telling us 
what is happening inside the combus- 
tion-chamber. It goes back, as in the 
case of details from other tests, to the 
question of interpretation, and not only 
interpretation but cooperation. Mr. 
Janeway and Mr. Taub answered each 
other, he said, when the former stated 
that the paper gave only working re- 
sults and not enough principles, while 
the latter complained that it did not 
give enough details. As for statements 
that the examples of English engines 
given indicated that the English engi- 
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neers were far behind American design- 
ers, the paper presented the worst ex- 
amples for the purpose of showing the 
improvement in performance made by 
modification. Since he and Mr. Janeway 
had become acquainted, there is no 
question that both are talking about 
the same thing but in different ways. 
The curious part is that they and Mr. 
Ricardo have all come to the same con- 
clusion. Ricardo used, in a paper pre- 
pared in 1927 and published a few days 
before Mr. Whatmough’s came out, the 
diagrams that both Mr. Whatmough 





and Mr. Taub have used. All want de- 
layed combustion to take off the peak. 
Whatmough wants quick combustion in 
the early stages. When the flame 
touches the cylinder-wall, he said, it 
“turns inside out in the middle and 
stops burning where it is not touched. 
Heat is driving the flame along and is 
flowing in all directions, and when it is 
being robbed from the center it goes 
more to the side, so that the flame is 
quenched at the center. It is heat gen- 
eration that controls what is commonly 
called the flame characteristics.” 





Sound Transmitted by Light 


Fascinating Demonstration Made by Mr. Taylor at Dinner 
Meeting Sponsored by Detroit Section 


PONSORED by the Detroit Body 

Division, the Dinner Meeting set 
for 7:30 p.m. on Wednesday started 
almost on time. As promised by the 
Summer Meeting program, President 
Strickland of the Society was at the 
“mike.” With him at the speakers’ table 
sat First Vice-President Edward P. 
Warner, Past-President William G. 
Wall, John Bellamy Taylor, W. A. 
Whatmough, Joseph Dewey, Walter T. 
Fishleigh and J. A. C. Warner. 

President Strickland introduced Mr. 
Whatmough, the English consulting 
engineer who had come to Saranac Inn 
especially at the Society’s invitation to 
give his paper, which is reported in 
this number of THE JOURNAL in con- 
nection with the Combustion Session. 
In brief, witty words, the guest ex- 
pressed his appreciation of the hos- 
pitable reception given by the Society 
that fulfilled, except one, every expec- 
tation raised by what his English 
friends had told him about the S.A.E. 

“IT was introduced to the members 
of every Section,” he said, chuckling, 
“except one. Whether this was so 
through an oversight or through jeal- 
ousy I cannot tell; the Section I have in 
mind is the ladies.” Then, more seri- 
ously, he spoke of the advantages ac-- 
cruing to mankind from increasingly 
close contact and cooperation among 
the engineers of different countries. 

Mr. Dewey was introduced as the 
representative of Mr. Hamilton, of the 
General Outdoor Advertising Co., who 
was to have made an address at the 
dinner but was unavoidably prevented 
from coming to the meeting. 


A Sound Demonstration by Taylor 


Then President Strickland presented 
Mr. Taylor, consulting engineer of the 
General Electric Co., who the program 
announced was to give a demonstra- 
tion of making light audible. This 
demonstration, centering about novel 
apparatus and rendered of surpassing 


interest by Mr. Taylor’s lucid and spir- 
ited explanations, constituted one of 
the most absorbing Summer Meeting 
events and was followed with rapt at- 
tention by all who witnessed and heard 
it—and that means all who had come to 
Saranac Inn. 

The apparatus used by Mr. Taylor 
consists essentially of two parts which, 
for want of a better word, might be 
called the sending and the receiving 
units. The former is a device in which 
standard-size motion-picture film can 
be rotated at a wide range of speed, 
light rays passing through the pro- 
jector lens being directed into the ob- 
jective of the second, or receiving de- 
vice. The latter includes, besides a 
highly sensitive photoelectric cell, sound 
amplifying and loud-speaking elements. 
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Most novel among these parts is the 
photoelectric cell resembling an elec- 
tric lamp without a filament. In its 
center is a single electrode and on the 
inside of the bulb is a coating of 
cesium, although other alkaline metals 
are usable as well. Such metals, said 
Mr. Taylor, have the property, in 
greater degree than other substances, 
of giving off electrons under the ac- 
tion of light. Part of the bulb wall is 
clear, being in effect a window through 
which light can enter the lamp. Con- 
tinuing, the speaker explained that 

If, through this clear window in the bulb, 
light strikes this light-sensitive surface, elec- 
trons are set free and, if the arrangement is 
introduced into an electric circuit with a 
sensitive meter, that meter will swing up the 
needle and will indicate current. If light 
entering the bulb is cut off, the current will 
come back to zero. Furthermore, this con- 
trol of the electric current by light takes 
place very rapidly, so that if the light is cut 
off 10, 100, 1000, several thousand, or more, 
times per second, the electric current rises 
and falls, following the light intensity with- 
out any difficulty. 

Consequently, we may work this into a 
circuit and control that circuit by varying 
the light on this cell. Rapid variations of 
light, such as come with speech and musical 
instruments, can be handled provided the 
feeble current is amplified. A very sensitive 
telephone, directly in circuit with the cell, 
will hardly give an audible sound because 
the current is at the most only a few am- 
peres; but by means of amplifying tubes 
this current can be strengthened until it is 
amply sufficient to work the loud-speaker. 


Match Heard To Go Out 


Many interesting demonstrations of 
the ability of the apparatus followed. 
A match ignited directly before the 
photoelectric cell resulted in a crack- 
ling noise emitted by the loud-speaker. 


JOHN BELLAMY TAYLOR DEMONSTRATING SOUND TRANSMISSION BY LIGHT WAVES 
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This was not the directly audible ef- 
fect of ignition but the emanation of 
light rays transmuted into sound, 
since, when the path of the light from 
the match to the photoelectric cell was 
interrupted, the sound ceased. Mr. 
Taylor showed that steady burning of 
the wooden part of the match gives 
no characteristic sound; but the blow- 
ing-out of the match, like its ignition, 
suddenly changes the intensity of light 
emissions, so that the match can be 
heard to go out with a dull thud. 

Similarly, a small neon lamp oper- 
ated on a 60-cycle alternating current 
seemed to give a constant light when 
held steady; but showed a flicker effect 
when moved rapidly. Held before the 
photoelectric cell, the neon lamp caused 
a characteristic musical note, the audi- 
ble effect of 120 changes from the “on” 
to the “out” stage. No visual check 
could detect a variation in the light 
given off by an ordinary incandescent 
lamp, either when held steadily or 
moved; but the cell reacted so as to 
produce a sound, indicating that there 
is a periodic cooling and warming go- 
ing on in the filament, corresponding 
to the current changes in the gen- 
erator circuit. 

Even more interesting was the fol- 
lowing experiment. A flashlight, the 
current of which was supplied by a 
small dynamo contained in the lamp 
and operated by pulling a string when 
manipulated before the photoelectric 
cell, created a siren type of sound, al- 
though the light appeared steady and 
unvarying to the naked eye. On the 
other hand, a flashlight operated by a 
winding-spring generator emanated a 
light that, made audible, expressed 
itself as a nearly even sound. 


Rate of Sound Varied 


Mr. Taylor next took a small neon 
lamp operated on a current passing 
through an_ electro-accoustic instru- 
ment. When the light from this lamp 
struck the photoelectric cell, the ap- 
paratus played orchestral music the 
sound vibrations of which corresponded 
to the variations in the lamp current. 
Passed through a solid quartz rod that 
was bent into right-angle shape, the 
light produced the same effect without 
any evident diminution. 

By a reversal of the process, sound 
can be photographed on motion-picture 
film, Mr. Taylor explained. Then it can 
be analyzed, slowed down or speeded 
up, by means of the projector directing 
the rays passing through the sound 
track of the film on to the photoelectric 
cell. As a possible practical application, 
the speaker suggested that engine 
knock might be analyzed in this way. 

Some very interesting and amusing 
effects were obtained by having the 
apparatus “read” the full name of the 
Society after it had been pronounced 
backward, and by rendering, at a very 
low as well as at a very high speed, 


the film record of the sentence, “If a 
mosquito could be made to talk slower 
and goat to talk faster, we could un- 
derstand what they say.” According to 
Mr. Taylor, this sentence had been 
spoken by Dr. Whitney, of the General 
Electric Co., who seemingly was never 
quite satisfied with the rate of human 
speech. In passing, it may be stated 
that, had that savant been present to 
hear Mr. Jacobs’ speech, made at the 


Airship Session the evening following 
Mr. Taylor’s demonstration, his fond- 
est expectation would likely have been 
exceeded. 

Many and various were the experi- 
ments that Mr. Taylor carried on be- 
fore the eyes and ears of the deeply 
interested members and guests. At the 
conclusion, not a few of those present 
remained to ply Mr. Taylor with ques- 
tions. 





Truck Chassis Design Considered 


Requirements for Power-Operated Devices and Trailer 


Attachment Set Forth at Conference 


ROMPTLY at 9:30 a. m. on Wed- 

nesday, technical sessions began in 
all their seriousness. Many members 
entrenched themselves on the ground 
floor of the casino for the Motor-Truck- 
Design Conference, sponsored by the 
Transportation Committee. Frederick 
K. Glynn, of the American Telephone & 
Telegraph Co., was chairman of the 
meeting, at which T. C. Smith, of the 
same organization, gave a paper and 
H. W. Raymond, of the Lapeer Trailer 
Corp., presented a motion picture illus- 
trating Semi- and Four-Wheel Trailer 
Operation. 

Mr. Smith’s paper, entitled Extend- 
ing the Use of Motor-Vehicles Beyond 
the Field of Transportation, appears in 
this number of THE JOURNAL, begin- 
ning on p. 55. The intense interest of 
the audience in the subject was clear- 
ly shown by the spirited discussion that 
followed. A. W. Herrington, of the 
Coleman Motors Corp., remarked that 
there is a distinct parallel in the dis- 
tribution of trucks to that existing 
some years ago in the machine-tool 
field. Machine-tool salesmen discov- 
ered that part of their job was to help 
the customer work out auxiliary de- 
vices designed to give better and 
cheaper production. To extend the use 
of motor-trucks beyond mere trans- 
portation, salesmen need to study the 
operating problems of their prospects, 
if the industry is to develop to fullest 
measure. As an illustration, he men- 
tioned the operation of aircraft land- 
ing-fields, in the development of which 
properly equipped trucks are certain to 
play an important réle. 

Virtually the same thought was ex- 
pressed by Ralph A. Baggaley, Jr., of 
the Pennsylvania Department of High- 
ways, in the service of which any truck 
of more than 1%-ton capacity is used, 
aside from ordinary haulage for which 
it is intended, for snow removal when 
this work becomes necessary. Makers 
of the snow-removing machinery do not 
seem to understand truck design as well 
as they should, and closer cooverat‘on 


than now exists is desirable between 
these manufacturers and those building 
motor-trucks. 

Nathaniel Mallouf, president of the 
Mallouf Haulage & Maintenance Co., 
stated that it would also be well for 
rigging firms, whose business it is to 


handle safes and similar heavy ob- 
jects, to study transportation more 
closely. They must aim to eliminate 


human labor, increase safety of opera- 
tions and reduce the time now used in 
rigging work. Chairman Glynn ob- 
served that the work of public utilities 
is often subject to seasonal fluctua- 
tions; trucks must be hired at peak 
times; but very often these trucks, re- 
quired for specialized types of service, 
are not suitable for equipment with 
winches, the use of which would im- 
prove operations in from 10 to 25 per 
cent of cases. 


Standard Trailer-Hitch Needed 


F. C. Horner, of the General Motors 
Corp., commenting on Mr. Smith’s 
statements regarding the use of the 
S.A.E. power take-off, emphasized the 
desirability of a standard trailer-hitch 
being recommended by the Society. To 
deal successfully with this problem, 
manufacturers of motor-trucks and of 
auxiliary equipment must get together, 
he said, so as to be able to meet the 
requirements of the users of specialized 
automotive equipment. An analysis he 
made recently brought home to him the 
great savings that the proper use of 
motor transportation occasions in vari- 
ous fields, a striking instance being the 
influence of the truck upon farm life 
that has been truly civilized by it. 

When he asked Mr. Smith whether 
the special crawler-equipped truck for 
handling loading-coils is a highly spe- 
cialized device and had to be designed 
for the specific purpose, Mr. Smith 
answered affirmatively and explained 
that telephone companies often require 
special equipment in order to handle 
difficult jobs. Much of this class of 
work was originally done with the use 
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of horses and mules; later, these were 
replaced by tractors which, however, 
also proved too slow, giving only an ef- 
fective 4 or 4%-m.p.h. speed. Though 
the crawler-type equipment has not 
been thoroughly tried out yet, its supe- 
riority is indicated by the fact that it 
affords a speed of 6 to 8 m.p.h. 

The importance of generally usable 
towing hooks was also stressed by Mr. 
Smith. Trailer drawbar eyes have been 
placed vertically by some designers and 
horizontally by others, so it is very dif- 
ficult to find hooks that will work equal- 


ly well with both types of eye. The 
American Telephone & Telegraph Co. 
is using hooks of the Government war 
type, but these require frequent change, 
often one hook a day. Better, stronger 
hooks would include features not found 
in them now; in effect, what is wanted 
is a towing hook that includes a uni- 
versal-joint. 


Pintle-Hook Requirements 


Commenting upon the _ pintle-hook 
situation, Mr. Herrington stated that 
the Army ordnance hook mentioned by 


Mr. Smith has recently been redesigned 
and that the Government would like to 
encourage its commercial production, so 
as to have great numbers of men fa- 
miliar with it in case of an emergency. 
However, the present ordnance design 
hardly meets the needs because, while 
trailers are now run at 12 to 15 m.p.h., 
operators are coming to work at speeds 
of 25 to 30 m.p.h. To arrive at a really 
satisfactory and safe pintle-hook, four 
factors will have to enter its design: 
first, it will have to be fully universal in 
action; second, it will have a self-con- 
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tained lubrication system; third, it must 
have an automatic take-off, and fourth, 
it must be as easy to hook and to un- 
hook as are present loose types. 

Relating some of his organization’s 
experiences, W. G. Retzlaff, of the Frue- 
hauf Trailer Co., said that it has de- 
vised a hook having a deep notch, and 
has strengthened it and reduced the 
play between draw-bar eye and trailer 
hook, the whole being so designed as to 
give almost completely universal action. 
It can be coupled to either a very high 
or a very low trailer and works well 
when used on pavement. 

A motion by Mr. Herrington to en- 
tertain a resolution to the effect that the 
Transportation Committee accumulate 
all available information on the pintle- 
hook situation, with a view to arriving 
at a standardized type, was carried. 
P. Pierce, of the Bragg-Kliesrath Corp., 
said that the final design of pintle-hook 
should assume, as nearly as possible, the 
form of a ring, with an automatic lock- 
ing feature and the ability to take care 
of slack as well as push and pull in all 
directions. 

Mr. Scaife pointed out that the So- 
ciety is a standardizing, not a design- 
ing, body; standards must not precede 
general practice but must follow it, else 
they fail of practical adoption. He men- 
tioned that a standard pintle-hook had 
been placed in the S.A.E. HANDBOOK 
but had been taken out again when it 
was not used by manufacturers. 


Patents Hamper Progress 


In the matter of cooperation between 
manufacturer and user of vehicles, 
nothing hampers progress as much as 
the selfish use to which the patent sit- 
uation is put, remarked A. J. Scaife, of 
the White Motor Co. For instance, each 
fifth-wheel attachment is patented and, 
all designs being different, an operator 
finds it impossible to use more than one 
type of trailer with a given fifth-wheel. 
This trouble could be overcome if the 
Society were to look into the matter 
and combine the best features of the 
several types into an efficient design. 
A similar situation exists in road- 
building equipment; here, too, patents 
tie up the mixing machinery so that 
there is no interchangeability of equip- 
ment. 


Trailer Operation in Pictures 


Mr. Raymond next showed the mo- 
tion picture of trailer operation, which 
was well interspersed with explanatory 
subtitles. The members showed keen 
interest in the picture and put several 
questions to Mr. Raymond. B. J. Le- 
mon, of United States Rubber Co., in- 
quired regarding the present and the 
presumable future trend in tire-equip- 
ment for trailers. The tendency, sa‘d 
Mr. Raymond, is distinctly toward in- 
creased use of pneumatics, partly be- 
cause operating speeds are coming to 
exceed 20 or 25 m.p.h., and partly be- 
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cause formerly, when the speed was less 
and solid tires were generally used, the 
tires often rotted before they wore out 
in service. 

Mr. Retzlaff related an instance in 
which a contractor was able to haul 
sand from a pit to the paving location 
at a figure considerably below what 
railroad freight would have cost. There 
is a great deal of freight that may to- 
day be carried by truck and trailer a 
distance up to 400 miles, competing fa- 
vorably with rail freight rates, whereas 
the practical motor-truck operating ra- 
dius formerly was 25 to 40 miles. In 
other words, use of the trailer makes 
possible a considerable extension of the 
motor-truck’s field of usefulness. Such 
firms as Sears, Roebuck & Co. are now 
making virtually all their shipments 
between Chicago and Detroit by truck 
and trailers; nor does this apply to spe- 


cial merchandise but holds true for gen- 
eral freight. The Interstate Motor 
Freight, for example, hauls regularly 
between Chicago and Detroit, and the 
Ohio Motor Freight from points as far 
south as Cincinnati to Toledo, Chicago, 
Jackson, Flint and Detroit. For this 
work, a 10-ton semi-trailer carrying 
about 10% tons is used together with a 
four-wheel trailer carrying 10 tons. A 
5-ton tractor is used to haul the 20-ton 
pay-load. The Interstate freight sys- 
tem has been in operation nearly a 
year. Similarly, trailers are now used 
for delivery of motor-cars from Pon- 
tiac to Chicago, with four or five cars 
carried on a trailer 50 ft. long. Mr. 
Retzlaff stated, in reply to a question, 
that the adoption of a trailer, compared 
with the use of the “straight” motor- 
truck, should save an operator between 
20 and 40 per cent of the hauling cost. 





Lighting and Riding-Quality Studies 


Progress Reports Made at Chassis Conference on Research 


Problems Add to Knowledge 


OMFORT was the keynote, the 
theme and the grand finale of the 
Chassis Conference sponsored by the 
Research Committee and held on 
Wednesday afternoon. Strange as it 
may seem to anyone except an engineer, 
the four speakers of the session chose 
to reach their goal of greater riding 
comfort by devising means for measur- 
ing discomfort. 
H. H. Allen, of the Bureau of Stan- 
dards, threw a new light on glare; Dr. 
F. A. Moss, of George Washington 


University, made a progress report on 
his work toward devising a system of 
physiological tests by which to deter- 
mine whether we are actually as tired 
as we think we are after a long drive; 
Prof. M. L. Fox, of the State University 
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CRISIS IN THE AUTOMOTIVE INDUSTRY 
Ford Owner Stops at a Packard Service 
Station 


of lowa, attacked the problem from 
the other angle, analyzing the vibra- 
tions in the chassis that make us like 
or dislike a ride; while W. B. Barnes, 
of the Auburn Automobile Co., indi- 
cated the magnitude of the problem of 
rotatory motion of the front-axle I- 
beam, which seems to be a contributing 
factor of paramount importance in 
steering and roadability. 


Report on Visibility and Glare 


The headlighting research reported 
by Mr. Allen has been carried on at the 
Bureau of Standards under the techni- 
cal direction of the Society’s Research 
Committee with funds provided by the 
National Automobile Chamber of Com- 
merce. A study has been made of the 
visibility distance with various types 
of beam, with the conclusion that, in 
the absence of approaching cars, the 
visibility is roughly inversely propor- 
tional to the cube of the distance from 
the source of intensity. Curiously 
enough, the data tend to show that a 
change of at least 20 to 30 per cent in 
the intensity at the source must be 
made before the driver detects the dif- 
ference. 

Glare conditions have also been 
studied with various types of photo- 
meter, the latest development of this 
instrument being exhibited at the meet- 
ing. About 2000 observations of 
present glare conditions by means of 
these windshield photometers show a 
large proportion of the head-lamps en- 
countered exceed by 100 to several hun- 
dred per cent the amount of glare point 
specified in a number of headlighting 
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specifications. However, according to 
the findings, if two approaching cars 
are equipped with the same type and 
intensity of beam, the visibility dis- 
tance is almost independent of beam 
intensity within wide limits. 

Mr. Allen presented an analysis of 
the whole problem and indicated the 
trend of future research necessary to 
round out our knowledge of headlight- 
ing requirements with due respect to 
glare. 


Tests for Measuring Fatigue 


It is generally agreed that long- 

continued motor travel results’ in 
fatigue, but as Dr. Moss states in his 
paper, “Progress in any line depends 
on the ability to measure exactly. 
The exactness of measurement is the 
best index of the development of a 
science.” It is, therefore, the purpose 
of the present riding-qualities research 
program to develop a system for ac- 
curately measuring riding fatigue. 

A preliminary survey was made of 
the tests themselves in the hope of 
finding some tests sensitive enough to 
measure the finer types of fatigue. 
Metabolism tests measure the ratio of 
actual consumption of oxygen by the 
subject as compared with the amount 
he should normally consume. Tests of 
carbon dioxide combining power of the 
blood measure the ability of the blood 
te take up CO:, which is one of the 
most important body-fatigue products. 
White-cell counts show the number of 
white blood-cells per unit volume, the 
importance of this measure being due 
to the fact that the white cells of the 
blood are its protective agents and are 
found in increased number when any 
poison is to be eliminated from the 
system. As a preliminary check on the 
suitability of these tests for determin- 
ing fatigue incident to motor travel, 10 
subjects were taken for a 250-mile ride 
under ordinary driving conditions. 
These tests showed an average decrease 
in combining power of the blood of 15 
per cent, a tendency for the basal 
metabolism to increase, and a 20-per 
cent increase in the average of the 
white-cell counts. 


Nerve-Fatigue Study Begun 


A comparison of the physiological 
results obtained in the riding experi- 
ment with those obtained in the first 
preliminary study of muscular fatigue 
indicates, however, that riding fatigue 
does not represent a very marked 
purely muscular fatigue; hence a rather 
extensive study of various tests of 
nerve fatigue have been undertaken. 
Thus far, according to Dr. Moss, the 
most promising measures of the nerve 
fatigue which accompanies automobile 
riding are tests of equilibrium, mental 
multiplication, speed of reaction, num- 
ber checking and metabolism. .These 


1See S.A.E. JouRNAL, June, 1929, p. 626. 


will be investigated further. Dr. 
Moss’s report constitutes the first on 
this phase of the riding-qualities pro- 
gram which was_ undertaken last 
January with a fund provided by volun- 
tary subscription from representative 
companies in the industry. 


Angular Motions Recorded 


Professor Fox has studied, by means of 
his Gyro-accelerometer,' the nature and 
causes of the angular motions in a mov- 
ing car under road conditions. From 
a large number of readings on various 
cars, a standard test has been devised. 


erometer, such as that of selecting the 
proper spring and_ shock-absorber 
equipment, determining the best weight 
distribution and best location for the 
spring supports, and obtaining the 
angle at which skidding occurs. 
Professor Fox has added to our 
knowledge of horizontal and vertical 
vibrations a knowledge of the angular 
movements, and Mr. Barnes declares 
that, when striking an obstruction or 
during brake application, the axle as 
a whole may rotate forward as much as 
5 deg. This means a negative value for 
the caster angle, which Mr. Barnes 
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The results obtained on the bump test 
and the curves plotted from the per- 
sonal opinions of  proving-ground 
drivers as to the degree of comfort for 
various speeds are in remarkable 
agreement. The speaker pointed out 
that this relationship allows riding- 
quality to be evaluated numerically so 
that cars of different makes tested at 
different times can be tabulated as to 
riding-quality without making direct 
comparisons. Attention was directed 
also to other uses of the Gyro-accel- 


. Barnes, and Dr. 


asserted is utterly ruinous to any 
steering control and may account for 
certain otherwise unaccountable “wan- 
dering’”’ of some cars under severe 
deceleration. Furthermore, this speak- 
er pointed out that the instantaneous 
center of rotation may vary from a 
point near the level of the spring 
main-leaf to a point 4 or 5 in. above it. 
This rising and falling characteristic 
is unfortunate, to say the least, since 
the ball-and-socket joint of the drag- 
(Continued on p. 89) 
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Summer Meeting in Little America 


OMMANDER BYRD and the other members of the 

Byrd Antarctic Expedition heard about the S.A.E. 
Summer Meeting over the radio at midnight on June 
15 when the aeronautic expert of the General Electric 
Co. reviewed the aviation events of the week. Broad- 
casting from station WGY and two short-wave stations 
at Schenectady to Little America on the South Polar 
ice field and to Dunedin, New Zealand, the speaker told 
of the expectation of the gathering of many airplanes 
at the celebration of the opening of the new airport at 
Schenectady and said that it was expected that some of 
the craft would fly to Saranac to attend the Summer 
Meeting of the Society of Automotive Engineers, to be 
held June 25 to 28. Thus the Summer Meeting got 
world-wide publicity. It was too late, however, for Com- 
mander Byrd and his compatriots to attend. 


S.A.E. at World Engineering Congress 


HE SOCIETY is to be represented at the World 
Engineering Congress in Tokyo, Japan, next Octo- 
ber, by Past-President Howard E. Coffin, C. M. Keys 
and Dr. Elmer A. Sperry. It has also arranged for the 
presentation of papers by S.A.E. members as follows: 


B. B. Bachman—F actors Governing the Use and Con- 
struction of Motor-Trucks 
L. D. Gardner—Progress of American Commercial 

Aviation 
G. A. Green—Employment of the Less-Volatile Fuels 

for Motorcoach Engines 
F. C. Horner—The Motor-Truck and Motorcoach as 

Factors in the World’s Transportation 
C. M. Keys—The Business End of Aviation 
Edward P. Warner—Needs and Problems of Aero- 

nautic Engineering 

A. M. Wolf—Design of American Passenger Automo- 

biles 
With the exception of one, all of these papers had been 
written and were ready for presentation by June 24. 
They will not be available for publication, however, un- 
til after the holding of the Congress. 

Arrangements for the transportation of the Amer- 
ican and European delegates, numbering, with members 
of their families, close to 300, provide for the departure 
of the official ships President Jackson, of the Dollar 
Line, and the Shmyo Maru, of the N Y K Line, from 
San Francisco on Oct. 10. European delegates are ex- 
pected to begin arriving in New York City in July, 
where they are to be met and entertained by a commit- 
tee on which the Society will be represented. Advance 
reservations for accommodations on the official ships 
indicate, according to Maurice Holland, executive secre- 
tary of the American Committee of the Congress, that 
the European contingent will include many distin- 
guished engineers and scientists from England, France, 
Germany, Belgium, Italy, Denmark and Sweden. 

The American party, numbering about 250, is sched- 
uled to leave New York City for San Francisco on two 
special trains, the first on Oct. 2 and the second on Oct. 
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6. The party on the first train is to be received at the 
White House by President Hoover, honorary chairman 
of the American Committee, and to attend a reception 
and dinner given by the Japanese ambassador. 

By special arrangement, the two official ships, which 
are to sail simultaneously, will stop at Honolulu for two 
days and arrive at Tokyo on Oct. 29, the day before the 
opening of the Congress. 


The Summer Meeting in Retrospect 


¢¢7T WAS WELL worth coming all the way from Aus- 

tralia to attend,” said G. Hamilton-Grapes, a 
member who had traveled half-way around the world 
from Melbourne for the purpose of getting firsthand 
information on what automotive engineers in America 
are doing. S.A.E. members are so accustomed to the 
advantages and pleasures of the frequent National 
meetings of the Society that they are perhaps prone to 
place less value on them than does a visitor from an- 
other country. 

Relative values are not easy to place on Summer 
Meetings; being freshest in memory, the most recent 
one is always likely to seem the best. Discounting this 
psychological factor, it seemed evident that, as a com- 
bination social and technical affair, nothing more could 
reasonably be expected than the 1929 Summer Meeting 
afforded. 

The major object of one such National meeting per 
year is to promote the widest acquaintanceship and 
closest possible friendships among the members. This 
has inestimable value that is reflected throughout sub- 
sequent years in the frank interchange of knowledge 
acquired at great expense by individual organizations, 
and to it is to be credited a large measure of the rapid 
advance of America’s automotive industries. 

To satisfy in all respects a gathering of nearly 800 
persons is no small accomplishment. Great credit is 
due to the chairmen and members of the Meetings and 
other committees charged with selecting the place and 
arranging the technical and sports programs, to the 
speakers and discussers who prepared and presented 
papers, the hotel management for its every effort to co- 
operate and please, and to the great body of members 
and their wives who entered so whole-heartedly and 
graciously into the spirit of the occasion. 


Reduced S.A.E. Service in August 


S LAST summer, the headquarters of the Society 

will be regarded as closed during part of August 
while most of the staff enjoy a simultaneous two weeks’ 
vacation. From July 29 to August 12 only enough mem- 
bers of the staff will remain on duty to take care of in- 
coming matters of importance that require immediate 
attention. This plan worked well last year, with less 
confusion and interruption of work than under the old 
practice of successive vacations spread over a period of 
two to three summer months, and is therefore being 
followed again this year. 
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Airplane Spins and Wing Slots 


By Lizutr. Cart Brown Harper, U.S.N.! 
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pie have been responsible for 40 per cent of fatal 
airplane accidents in the Army in 1927 and 45 
per cent of those in the Navy during the last five 
years. These accidents happen to the most expe- 
rienced pilots, as no airplane is fool-proof and every 
representative airplane manufacturer in this Country 
has had a recent model that has exhibited vicious pe- 
culiar spinning qualities. A majority of fatal acci- 
dents in the military service abroad result from spins, 
and it has been unofficially. estimated that it costs 
$200,000 to kill a naval pilot. 

The spin is defined and the forces and couples in- 
volved are described. The physiological effects on the 
pilot, and the causes thereof, are explained. 

With the object of preventing accidents due to spin, 
the United States Navy effected negotiations for use 
of Handley Page wing slots on service airplanes of 
the Army and Navy and has conducted numerous tests 
of airplanes fitted with them. 

The author describes the principle upon which they 
operate to nearly double the stalling angle of the air- 
plane and greatly increase the lift per square foot of 
the wings. Automatic slots, used for maintaining 
lateral stability, assist in control and are of advantage 
in landing in and taking off from restricted areas. Man- 
ually operated locks are being installed on automatic 
slots in use by the Navy to enable the pilots to make 


succeed in killing himself. There is no fool-proof 

airplane. Forty per cent of the fatal accidents 
in the Army in 1927 and 45 per cent of the fatal acci- 
dents in the Navy in the last five years were due to 
spins. Abroad, the great majority of fatal military 
accidents result from spins. These accidents happen to 
the most experienced and versatile pilots. A military 
pilot flies all types of airplane, and military planes are 
purposely tricky. Very few of these spins resulted from 
blind flying. 

Crack pilots do stall, they do spin, and they do kill 
themselves. An unofficial estimate abroad showed that 
it costs $200,000 to kill a naval pilot. This includes the 
cost of his training as an officer and as a flyer, the cost 
of the plane he crashes and the pension to his family. 


A NY pilot can wreck any airplane. And he can 


Definition of a Spin 


A spin is a maneuver consisting of a combination of 
roll and yaw, with the longitudinal axis of the airplane 
inclined steeply downward. The airplane descends in 
a helix of large pitch and very small radius, the upper 
side of the airplane being on the inside of the helix 
and the angle of attack on the inner wing being main- 
tained at an extremely large value. 

In normal flight a roll will raise the tip of the lower 
wing due to the extra lift from the increased angle of 
attack. The opposite is true at stall and beyond. Fur- 





1 Bureau of Aeronautics, Navy Department, City of Washington. 


25 


voluntary spins and, by unlocking the slots, to recover 
from them at will. On the heavier planes, slots are 
extended the full length of the leading edge of the 
upper wing and connected with a trailing-edge flap, so 


that full advantage can be taken of the high lift from 
the slot at a normal landing-angle. 

For greater lateral control, spoilers are fitted in 
the top surface of the wings just behind the slot to 
destroy the lift of either wing and increase the drag 
in the direction of turn. 

The importance of accurate fit of the auxiliary air- 
foil to the contour of the leading edge of the wing is 
discussed, and the author narrates several experiences 
in flight tests, one of which seemed likely to terminate 
fatally because, as determined afterward, friction pre- 
vented the slot on one wing from opening as readily 
as that on the other. In another test, ice that accumu- 
lated on the plane did not prevent the slot opening. 

When slots on the Vought Corsair were unlocked in 
a spin, that on the low wing opened with a bang and 
brought the plane out of a spin in half a turn. Ina 
dive, the slots can be opened full-out at 140 m.p.h. 
air-speed by jerking the control stick back with both 
hands. 

A list of Navy planes being fitted with slots, and a 


list of permissible airplane maneuvers in the Navy, 
are given. 


ther, the vector on the nearly stalled high wing is for- 
ward. This causes a yaw which increases the rate of 
roll. 

Autorotation.—Mount a wing on an axis along the 
direction of the wind. Below stall, a roll will damp out. 
Above stall, the wing will start to rotate and will keep 
up this rotation until it reaches a steady state. This 
rotation has a maximum value at about 25 or 30 deg. 
If it has another rolling action added it will speed up 
and reach a faster steady state. Above 40 deg. it again 
becomes stable. However, with zero stagger it may pass 
into a second high rotation-rate and stay there up to 
very large angles. 

Fall into a Spin.—A plane may fall into a spin after 
the wings have stalled. This may result from a simple 
stall or an unnatural attitude from an incompleted 
maneuver. The ailerons are ineffective and if they are 
of the old conventional type their drag aids the spin 
when the pilot tries to pick up the wing. An inexpe- 
rienced pilot may hold the stick back to bring the nose 
up, because the nose is down relative to the horizon, 
although it is up relative to its flight path. Of course, 
this keeps the plane in the spin. The decreased velocity 
of the low wing causes it to lose more lift. 

Forced Spin.—The majority of military and civil air- 
planes can be forced into vicious spins. Once in a spin, 
the pilot should immediately push the stick all the way 
forward as soon as he feels a force tending to keep the 
stick back. The reversal of stick force is a direct indi- 
cation of a peculiar or flat spin. The rudder should be 
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set opposite to the spin and held there until the plane 
comes out. This reversing of the controls—stick for- 
ward and opposite rudder—must be held until rotation 
ceases. Sometimes a number of turns continue before 
the plane finally emerges. The rudder must be neutral- 
ized and the plane brought out of its dive. Otherwise, a 
stable inverted-flight condition or even an inverted spin 
may result. 


Forces That Keep Plane in Spin 


Tests made as early as 1917 on single-cambered sur- 
faces showed that at 20-deg. incidence the throw from 
zero to 30 deg. on a trailing-edge flap had little added 
effect. The lift increase was in the order of 10 per cent 
(see Fig. 1). Tests made at the Navy Bureau of Aero- 
nautics wind-tunnel on a conventional stabilizer and 
elevator of recent design (double-cambered surface) 
showed that at 20-deg. incidence the throw from zero 
to 20 deg. on the elevator gives a lift increase in the 
order of 20 per cent. This same throw at 8-deg. inci- 
dence gives an increase of 250 per cent, and at 4-deg. 
incidence an increase of 400 per cent. (See Fig. 2.) 

Recent tests on a complete airplane model show that 
the tail plane is approaching a stall in the region of 
50-deg. incidence for the airplane. A change of 20 deg. 
in elevator throw gave only a 30-per cent change in 
pitching-moment for the entire model at 50-deg. inci- 
dence of the model. 

To obtain at 30-deg. incidence the same force as at 
10-deg. incidence of the airplane, the elevator must be 
30 per cent larger and the rudder 50 per cent larger. 
This applies to an airplane of the conventional type. 
Above 45-deg. incidence a spin may be easily such that 
the elevators are no longer effective. The fin and rudder 
are blanketed by the stabilizer and elevator. The whole 
tail is blanketed by and is acting in the disturbed air 
from the rapidly rotating wings. The fuselage shields 
the controls, ‘particularly the fin and rudder, at large 


0.0040 








0.0030} 
4 
FP 0.0025 }-— 
+ i 
i 
2 0.0020 
os 7 
S& 0.0015 +4 
+ sS 
a | 
0.0010 t— 
r 3 
0.0005t-4+- 
rar 
0 
-10 -8 





Fic. 1—EFFEcT OF TRAILING-EDGE FLAP ON LIFT OF AIRFOIL 
Results of Made in 1917, as Indicated by These 
Show that the Flap Had Little Effect, the Lift Increase fror 
to 30-Deg. Throw of 


Tests Curves 


Zero 
Order of 10 Per Cent 


the Flap Being in the 
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angles of incidence. A cylindrical fuselage has consid- 
erable less weathercock effect than one with straight 
sides. 
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Fic. 2—EFFECT OF CONVENTIONAL ELEVATOR ON LIFT OF AIR- 


FOIL 
20-Deg. Angle of Incidence, the Throw of the Elevator fre 
Zero to 20 Deg. Gives an Increase in Lift of 20 Per Cent: at 
S-Deg. Incidence, the Same Throw Gives an Increase of 250 Pet 


Cent; and at 4-Deg Increase of 400 Per Cent 


Roll, Yaw and Side-Slip 


In stalled flight where roll and yaw are present, roll 
causes an air reaction that increases the rate of roll 
and yaw. Yaw further increases the rate of roll. Sim- 
ple yaw experiments in the wind-tunnel at high angles 
of incidence fail to give results that may be assumed 
to obtain for autorotation at these same angles. Since 
such comparison will not hold, it is necessary to test a 
model under rotation. . 

In side-slip there is a loss in pitching-moment that 
may be partially accounted for by the fuselage blanket- 
ing the horizontal tail-surfaces on the inboard side. 
Wind-tunnel tests indicated, by a comparison of an 
airplane model with positive stagger and one with zero 
stagger, that a biplane with positive stagger will ex- 
hibit autorotative properties similar to those of a bi- 
plane with zero stagger. This happens when the side- 
slip is as much as 10 or 20 deg. outward. This outward 
side-slip has been observed particularly where the spin 
is in a direction opposite to the rotation of the pro- 
peller. The rolling-couple due to side-slip beyond stall 
is large and is no longer a linear function of any di- 
hedral angle of the wings. 


Incidence, an 


Inertia Couple 
Dynamic forces are present in a spin. The largest of 
these forces is an inertia couple tending to raise the 
nose independently of the direction of rotation. This 
couple is a product of the centrifugal force due to rota- 
tion by the moment-arm of this force. The inertia 
couple may be evaluated to 
1/2 & sin 2«= (m2*) (1) 
where 
a the angle of incidence at the center of the wing 
© = the rate of rotation in radians per second 
m mass 
x = distance from the center of gravity 
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It will be noted that this moment increases roughly as 
the square of the angular velocity of the spin and with 
incidence up to 45 deg. 

In wind-tunnel tests and in full-scale experiments it 
has been found that this couple has exceeded the avail- 
able elevator-control moments at 30-deg. incidence. A 
high-wing monoplane has particularly large inertia 
forces. 

Gyroscopic Couple 

Another dynamic force in a spin is the gyroscopic 
couple due to the gyroscopic force of the propeller. This 
gyroscopic couple may be evaluated to 

Tw sin a (2) 
where 
J = the moment of inertia of the propeller 
w = the rate of rotation of the propeller 

This couple increases the spin when the spin is in a 
direction opposite to the rotation of the propeller. 
Therefore, in a left spin in the conventional airplane in 
this Country it is a question whether the engine is of 
value to help bring the plane out of the spin. The gyro- 
scopic forces may be greater than the added effective- 
ness of the tail surfaces working in the propeller slip- 
stream. The use of heavy metal propellers with 
adjustable hubs has increased this gyroscopic force. 


Values in a Spin 


The acceleration which holds the pilot in his seat in 
a spin may become as great as 4g. This value is smaller 
in fast flat-spins. The force increases as the pilot is 
further from the center of gravity. The lateral acceler- 
ation is only a fraction of g. 

The vertical drop averages about 200 ft. in one turn. 

The time of a turn is from 1 to 4 sec. 

The radius of turn is from a couple of feet to several 
times the wing-span. 

The angular velocity of spin is from 1 to 4 radians 
per sec. 

Design Features 


In 1924 it was recognized abroad that control areas 
must be increased. This increase was primarily neces- 
sitated by the use of higher wing-loadings. In this 
Country, engineers had more or less followed Navy 
practice. The Navy used relatively large control-sur- 
faces for landplanes since these large control-surfaces 
were necessary whenever floats were substituted for 
landing-gear. Also, the Navy needed larger control- 
areas for its lower specified landing-speeds. This has 
delayed somewhat the day of reckoning in this Country. 

A decrease in positive stagger decreases the nosing- 
over pitching-moment at high angles of incidence. This 
is a result of the blanketing effect of the upper wing. 
A small gap-chord ratio causes interference between 
the wings, with a consequent decrease in the nosing- 
over moment at high angles. 

The center of gravity should never be further aft 
than 35 per cent of the mean aerodynamic chord. The 
forward position of the center of gravity not only aids 
the pitching-moment to recover but helps to decrease 
the nosing-up inertia-couple. 

With high wing-loadings, dynamic forces grow into 
very powerful inertia-couples that are difficult to damp 
out by the use of controls unless this has been provided 
for in design. It has been suggested that 25 per cent 
be added to the area of the tail surfaces that have been 





determined for normal flight, to overcome bad spinning 
tendencies. 

The usual wind-tunnel tests of a complete airplane 
model should be carried up to incidences of 90 deg. 
The model should be tested on a rotating arm to de- 
termine its spinning characteristics. 


Physiology of the Spin 


The inner ear comprises a membranous labyrinth, 
as in Fig. 3, containing a fluid called endolymph. This 
endolymph is actually set in motion in a spin after 
three turns, and this motion persists after the spin has 
stopped. The endolymph impulses are transmitted over 
the auditory nerve to the brain and then down through 
the optic nerve to the eye. These impulses drive the eye 
to one side, a superimposed corrective effort pulls the 
eye to the opposite side, and an oscillation is set up. 
The effect is such that after a number of turns, even 
though the pilot has brought himself out by the use of 
his controls, the oscillation requires time to dampen 
out. The pilot’s senses tell him he is still spinning; as 
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Fic. 3—EXTERNAL, MIDDLE AND INTERNAL EAR 


Labyrinth of the 


The Inner Ear Contains Endolymph, a Fluid 
Is Set in 


That Motion by the Turns in a Spin. The Nerve Im- 

pulses Are Transmitted to the Eyes and Cause Them To Oscillate. 

This Effect Persists for a Time After the Spin Ceases, and the 

Pilot Is Likely to Over-Control the Airplane and Fall 
Spin in the Opposite Direction 


into a 


a result, he is apt to over-control and fall into a spin 
in the opposite direction. 

After a few turns this condition does not grow worse 
with the number of turns. However, an equally dan- 
gerous effect, and one that does grow with the number 
of turns, is anemia of the brain. The heavy centrifugal 
force drains the blood from the brain and when too 
prolonged, results in haziness, dizziness and uncon- 
sciousness. The viscera are affected; in fact, soreness 
of the abdominal muscles will persist for a couple of 
days after many prolonged spins are indulged in. 

Add to the foregoing the physiological mechanics 
whereby the forces make the pilot four times his own 
weight. Parachute escape then is impossible unless 
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Fig. 4—EFFECT OF WING SLOT ON LIFT OF AIRFOIL IN WIND-TUNNEL TEST 
In the Two Views at the Left the Air Is Much Disturbed Above With the Slot Open, as in the Views at the Right, the Airflow 
the Airfoil with the Slot Closed, at 16 and 20-Deg. Angles of Over the Top Surface of the Airfoil Is Smooth and the Eddies 
Attack, as Shown by the Eddies Just Back of the Leading Edge and Vortex Disappear. The Result Is That the Lift Is Moved } 
and the Pronounced Vortex Above the Middle of the Airfoil. Farther Back and Greatly Increased at Corresponding Angles 
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Lift Coefficient, Ky 
‘Drag Coefficient, K, (10) 
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Fic. 5—EFFECT OF DIPPED AND NOoT-DIPPED SLOTS ON’ LIFT AND DRAG COEFFICIENTS OF A U.S.A.-27 WING SECTION AT IN- 
CREASING ANGLES OF INCIDENCE, AND ON THE LIFT-DRAG RATIO AT INCREASING LIFT COEFFICIENTS 
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there is some sort of trap through the bottom of the plane. Of course, the pilot changes his accommodation 
fuselage. Studies of this mode of escape are now being from constant spinning practice and by keeping his eye 
undertaken. Ten turns have been set as a limit abroad, centered inside the cockpit. Nevertheless, a full-scale 
and this seems reasonable for a fast-spinning military test is a poor way to try-out small changes and their 
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relation to spinning. The wind-tunnel should do this, 
with full scale as a final check. 


Function and Types of Wing Slot 


The nature of wing-lift near stall is such that most 
of this lift results from a lowered pressure in the high- 
velocity air where the streamlines are crowded together 
on the upper surface near the nose of the wing. In a 
conventional wing-section, this flow breaks at about 15- 
deg. incidence, the wing burbles, loses lift, and takes 
on a big increase in drag. 

Negotiations entered into by the United States Navy 
with Handley Page, Ltd., several years ago and since 
concluded, provide that upon the payment of a stipu- 
lated royalty the United States Army and Navy may 
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part of this lift and stalls a little ahead of the mother 
wing. 

In a biplane combination the slot allows advantage to 
be taken of the full lift resulting from the high stall- 
angle of the lower wing. Fig. 4 shows the effect of the 
slot on flow lines and burble point, and Fig. 5 shows 
the effect on the lift and drag coefficients. 

Link, roller and gate types of slot and a controlled 
slot are illustrated in Figs. 6 to 9. 

Automatic slots are used to maintain lateral stability 
beyond normal stall. This stability assists in control 
and is of advantage in landing on aircraft carriers or 
in restricted areas. In approaching a forced landing 
with engine dead, gravity must furnish the power to 
overcome the drag at high angles of incidence. For 
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TYPES OF AUTOMATIC SLOT AND INTERCONNECTED SLOT AND TRAILING-EDGE FLAP 


Fig. 6—Parallel-Link Type of Automatic Wing-Tip Slot, Which 
Gives Progressive Opening and Closing of the Slot 
Fig. 8—Straight-Line Roller-Type of Automatic Wing-Tip Slot, 
Which also Gives Quick Opening and Closing 


install the Handley Page wing slots on service air- 
planes. 

With a wing slot there is housed in the leading edge 
of the wing a little airfoil so pivoted that its own air- 
forces cause it to move forward when the incidence of 
the main wing approaches 10 deg. Through the opening 
formed between the little wing and the mother wing, 
high-speed air forces itself over the upper surface of 
the mother wing and delays the burble-point until the 
wing incidence is nearly double that of normal stall. 
At the same time the lift per square foot has increased 
from 60 to 80 per cent. The auxiliary airfoil furnishes 


Fig. 7—Horizontal External-Link (Gate) Type of Wing-Tip Slot, 
Which Gives Quick Opening and Closing 
Fig. 9—Full-Length Slots for Heavy Airplanes, Middle-Section 
Slot and Trailing-Edge Flap Interconnected and Controllable by 
the Pilot 


control, the pilot must be flying at an angle less than 
stall, else the plane may turn over and dive toward the 
ground in a spin. With slots, brakes can be used to 
more advantage because wheels can be put on the 
ground early. Normally, the pilot levels off and the 
plane glides along above the ground while flying speed 
is being lost. However, oleo legs should be built to 
withstand this drop, if the landing-gear is to be saved 
in such an emergency landing. Work is being done on 
special oleo gears which will absorb high vertical ve- 
locities. 

Locks are being installed on automatic slots in use by 
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the Navy. The pilot is therefore able to nose his plane 
over until it has an angle of incidence such that the 
vectors on the auxiliary airfoil close the slots, which 
are then locked by a lever that controls the mechanism, 
as in Fig. 10. 

For the heavier types of Naval airplane, particularly 
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F'1G. 11—SPOILER INTERCONNECTED WITH AUTOMATIC WING- 
Tip SLOT AND AILERON 

In the Cross-Section Drawings the Spoiler Is Shown Depressed 
in the Top Surface of the Wing Just Back of the Slot and, Below, 
Elevated to an Angle of 60 Deg., with the Slot Open and the 
Aileron Raised. The Combined Effect of the Spoiler and Raised 
Aileron Is To Destroy the Increased Lift on One Wing Due to 
the Open Slot and Increase the Drag of the Wing in the Direc- 


tion of Turn. With the Spoiler on the Opposite Wing Closed and 
the Aileron on the Same Wing Neutral or Down, 


Is Regained or Maintained 


Lateral Stability 


large bombers, torpedo planes and flying-boats, a slot 
is incorporated along the whole length of the upper 
wing as in Fig. 9. Connected to this slot is a trailing- 
edge flap which is pulled down as the slot is opened. 
The slot is not automatic but is controlled, both in open- 
ing and closing, by the pilot. As the flap is pulled down, 
it makes a fictitious angle of incidence which permits 
advantage to be taken of the high lift from the slot at 
a normal landing-angle. 


Spoiler Gives Lateral Control 


For lateral control, a spoiler first proposed by the 
Navy in 1920 has been placed just to the rear of the 
upper slot-opening, as in Fig. 11. As the spoiler goes 
up, it destroys the lift due to the smooth airflow over 
the upper surface of the wing and at the same time 
adds drag in the direction of turn. 

Features of primary importance in designing a slot 
fall under the headings of shape, chord, point of rota- 
tion, and proper venting. The point of rotation depends 
on the vectors of the little airfoil. The span of the 
auxiliary airfoil on an automatic wing-tip slot should 
be at least equal to the aileron span. Location of the 
airfoil should be in front of the aileron. It was thought 
until very recently that it would be of advantage to 
place the slot so that its middle occurred at the inboard 
edge of the aileron, but recent tests indicate that it 
should be kept outboard. 

The most important feature of a slot installation is 
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its fit. A slot must be a hand-tailored fit for a particular 
wing-curve. Both slots must lift an equal amount; tests 
have shown that a 44-in. difference in the upper open- 
ing of the slot gap makes or mars the slot. (See Fig 
12.) Both slots must open at a low air-speed so as not 
to interfere with climb. Both slots must at the 
same air-speed. 


open 


Flight Tests with Slots 


To tie together a research program between the 
United States and England, certain comparative tests 
are to be run in various wind-tunnels. An actual wind- 
tunnel model, after having been tested at Farnboro 
(the Royal Aircraft Establishment), at Teddington 
(the National Physical Laboratory), and at the Handley 
Page tunnel, is to be shipped to this Country and tested 
in the Navy Bureau of Aeronautics wind-tunnel. The 
National Advisory Committee for Aeronautics has al- 
ready conducted preliminary pressure-distribution 
tests in its density wind-tunnel. Investigations of slots 
with given airfoils are being conducted by the Navy 
and by interested contractors. 

The O2U (Vought Corsair) was selected to try out 
various types of slot. It was put into spins, both nor- 
mal and flat, and the slots were unlocked in the spin. 
The slot on the low wing opened with a bang and 
brought the plane out of the spin in a half turn. From 
a dive, the slots can be opened full-out at 140 m.p.h. 
air-speed by jerking the control stick back with both 
hands. In any 
sort of gradual 
pull-out from a 
dive, the slot 
does not open 
until near its nor- 


May ey 








mal opening air- | 
speed. 

Flying from | 
Anacostia, Dis- ‘ . Wi 
trict of Columbia, Push and P. . — 


toward New York 
City on Nov. 20 
about noon, 
O2U-1 airplane 





Fic. 10—S Lor LocK OPERATED FROM COCKPIT, IN PLAN AND 
ELEVATION 
The Lock Makes It Possible for the Pilot To Make Voluntary 
Spins and Perform Other Desired Maneuvers with Which Slots 
That Open Automatically Interfere In Event of Getting into a 
Flat Spin from Which Recovery Seems Unlikely with the Slots 
Closed, They Can Be Released To Open Automatically 
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A-7222 was climbed to 10,000 ft. The cloud level was 
just below 10,000 ft., and the clouds were 5000 ft. thick. 
After flying for about 10 min. at this altitude, the plane 
was headed in a flat power-glide down through the 
clouds. In a short while ice began to form, the wind- 
shield being completely covered with thick white frost, 
and ice formed quickly on the struts, wires, and on the 
leading edge of the wings. An appreciable amount of 
snow was encountered on proceeding on down. The 
plane was leveled-off over Aberdeen, Md., for a few 
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Fig. 12—VENTING OF SLOT To REGULATE TIME OF OPENING 
To Delay 
Edge 


Opening, the Slot 
of the 


Is Vented Slightly at the Top Rear 


Auxiliary Airfoil, as Shown at the Left. To Speed- 
Up Opening, It Is Vented at the Bottom Front Edge of the Lead- 
ing Airfoil, as Shown at the Right 


minutes at about 4500 ft. Ice had formed to such an 
extent that it almost doubled the width of the stream- 
line wire in the direction of the wind. The plane was 
brought down to 1000 ft. and in about 15 or 20 min. 
the ice had entirely disappeared from the plane. 

It is not known just what the temperature was under 
which this formation occurred, no thermometer being 
in the plane; however, it was noticeably very cold at 
10,000 ft. This particular plane was equipped with the 
Handley Page slot of the link type; and the ice appar- 
ently did not affect the operation of the slot, since the 
slots opened full-out when the machine was brought to 
a stalled position at 4500 ft. 


Dangerous Effect of Unequal Slot-Action 


On Feb. 16, 1929, the slots on the F7C (Curtiss Sea 
Hawk), shown in Fig. 13, were readjusted as to vent- 
ing so as to delay the opening of the left slot. The 
pulleys were thoroughly oiled and checked. A prelim- 
inary flight showed that the slots were opening fairly 
satisfactorily. Twenty pounds of shot was added to the 
luggage compartment to help correct the plane’s nose- 
heaviness, due to weight of the slots. At 10,000 ft. the 
plane was put into a snap stall and whipped into a 
power spin with full-left rudder at 1200 r.p.m. After a 
turn and a half, the throttle was gradually pulled back. 
The spin was very fast and smooth. At 7000 ft. the 
slots were unlocked and the controls, which had been 
held all the way back with full-left rudder, were freed. 
Instead of snapping out, the spin tightened and its rate 
increased. The left slot had opened but the right re- 
mained closed. The stick was then pushed forward and 
right rudder applied. The right slot then opened but 
not all the way, the nose came up and the spin became 
flat. With throttle opened, the spin seemed to slow up, 
but the plane failed to come out. The throttle was then 
closed. In the flat spin the slots came back two or three 


times to within a half-closed position; in fact, an at- 
tempt was made to lock them but they were not back 
far enough to engage the lock. The stick was pulled 
back and hard-left rudder was applied. The plane 
seemed to go into a normal spin again. Next the stick 
was pushed forward and held. A small amount of right 
rudder was applied and the stick was pulled back slowly 
and pushed forward again. After holding in that posi- 
tion with no result, the stick was brought back, the 
throttle opened, and the stick pushed slowly all the way 
forward and held there. The plane came out of the spin 
partly on its back at 3000 ft. It was then leveled off. 
After landing, an examination showed that the left 
slot could operate much more freely than the right one, 
on which there was considerable friction. To balance 
the action, friction must be reduced to the minimum. 
The angle of attack for the inside wing must have been 
such that the drag set up at this angle, which was be- 
yond the slotted stall, had more effect than the lift. 
The pilot gets a little more reaction in a single-seater 
spin, because he is back of the center of gravity. 
Weight of the slot on each wing makes the spin worse. 
After emerging from the spin, the ground appeared 
to be going round very fast, although the plane was 
flying normally. The sun and everything appeared 
rather dark, next the sun became a pale-lemon color, 
quickly changing to gray and then bright again. 
During part of the spin the centrifugal forces were so 
high that it was very difficult for the pilot to raise his 
arm to unlock the slot, and it would have been practi- 
cally impossible to get out to use a parachute. In the 
latter part of the spin the centrifugal forces had been 
at work for such a period and drawn so much blood 





Fic. 13—CurTIss SEA HAWK FITTED WITH WING SLOT 


In a Test Flight, Lieutenant Harper, Shown Standing at the 
Right, Had Great Difficulty in Recovering from a Dangerous Flat 
Spin. Subsequently It Was Found that Friction on the Slot on 
One Wing Prevented Its Opening as Readily as the Opposite Slot 


from the head that the chances of parachute escape 
were further lessened. It was stated by observers of 
the Curtiss company that this spin was twice as fast 
as any they had seen. They counted 30 turns before 
the flat spin developed. From the ground the plane 
appeared to be doing maneuvers they had not seen be- 
fore. They said that the spin was peculiar and flat, 





q 
| 
' 
wy 





Vol. XXV 











32 ee : Ss. A. E. JOURNAL 


July, 1929 No. 1 


TABLE 1—AIRPLANE MANEUVERS PERMITTED BY THE UNITED STATES NAVY 
Types of Navy Airplanes 


Obser- 
Fighting Diving vation 

Maneuver Planes Bombers” Planes® 
Loop Yes Yes Yes 
Slow Roll Yes Yes No 
Fast Roll Yes Yes Yes 
Double Roll Yes Yes No 
Chandelle Yes Yes Yes 
Immelman Yes Yes Yes 
Outside Loop No No No 
Split S Yes Yes Yes 
Wing Over Yes Yes Yes 
Vertical Turns Yes Yes Yes 
Inverted Flight No® No® No 
Falling Leaf Yes Yes Yes 
Spins (not over three 

turns) Yes Yes Yes 
Prolonged Spins Yes Yes No 
Taylor Turn Yes Yes Yes 
Steep Dives Yes Yes Yes 

?To include all types assigned to diving bomber squadrons. 

%No acrobatics when equipped with radio. 

*To include all two and three-seater amphibians. 

5 Pending engine development. 


and that they did not think the plane was going to be 
gotten out. 


Maneuvers Permitted by the Navy 


Every representative airplane manufacturer in this 
Country has had a recent model that has exhibited 
vicious or peculiar spinning qualities. This has also 
been true abroad. A plane is said to have abnormal 
spinning qualities when it fails to emerge promptly 
from a spin of five or more turns upon its controls 
being neutralized. 

For structural and aerodynamic reasons, the Navy 
has seen fit to issue a chart setting forth the permissi- 
ble maneuvers with the various types of airplane. (See 
Table 1.) As a military maneuver, the value of the 
spin is open to serious question. Certainly, a prolonged 
spin not only provides a steady target for a plane div- 
ing toward it, but the pilot who emerges from a pro- 
longed spin is not as physically acute as when he 
entered it. A spin should be taught and practised, but 
should be limited to four or five turns, under ordinary 
conditions of flying. 

A good pilot says he does not need a slot. For him, 
the lock is already installed. The slot does not inter- 
fere with certain maneuvers, such as rolls and loops; 
but, to do a fast spin, the slots may be left locked. The 


Torpedo Planes 


Scouting and High Patrol Transport Training 
Planes** Bombers Planes Planes Planes 
Yes No No No Yes 
No No No No No 
No No No No Yes 
No No No No No 
Yes No No No No 
Yes No No No Yes 
No No No No No 
Yes Yes No No Yes 
Yes Yes No No Yes 
Yes Yes Yes Yes Yes 
No No No No No 
Yes No No No Yes 
Yes No No No Yes 
No No No No No 
No No No No Yes 
No No No No Yes 


pilot can unlock them in a spin and expect them to aid 
his recovery. They have brought the 02U out of vicious 
spins, both normal and flat, when unlocked after being 
in the spin. 
Slots keep the ship out of trouble in blind flying. If 
a wing reaches its normal stall-angle and one side starts 
to drop, the slot gives increased lift as the angle of 
attack of the falling wing increases. This raises the 
wing to restore it to its horizontal position. 
The Navy planes listed in Table 2 have been or are 
being fitted with slots. 
It has been worthwhile for the Navy to be first to 
Fly so many varied British military airplanes equipped 
with slots 
Equip automatic slots with locks 
Spin a plane with locked slots and unlock them in a 
spin 
Equip and fly a single-seater with slots 
Equip and fly the roller type of slot 
Equip slots on swept-back wings and fly the plane 
Propose the spoiled slot for lateral control 
Check in full scale the fact that the slot lift-curve 
remains substantially flat at maximum lift, and to 
have this result confirmed by the National Ad- 
visory Committee for Aeronautics in preliminary 
pressure-distribution tests in its density tunnel and 
First to fly at apparently impossible and dangerous 
angles. 


TABLE 2—UNITED STATES NAVY AIRPLANES FITTED WITH HANDLEY PAGE SLOTS 


Wing Mech- Slot Con- Aileron 

Airfoil Chord, Type of Operating anism nected Connected 
Model Section Ft. In. Mechanism Adjustable Action Locked toFlap_ to Spoiler 
NY2 Clark Y So & Vertical parallel link Semi (three positions) Automatic No 
NY2 Clark Y 5 0 Vertical parallel link Semi (three positions) Automatic No 
NY2 Clark Y 5 0 Vertical parallel link Yes Automatic Yes 
NY2 Clark Y ae, Vertical parallel link Yes Automatic Yes 
02U1 N22 5 5 Vertical parallel link Semi (three positions) Automatic Yes 
02U1 N22 5 5 Vertical parallel link Yes Automatic Yes 
02U1 N22 5 5 Curved-line roller Yes Automatic Yes 
02U1 N22 _. Vertical parallel link Yes Automatic Yes Yes 
02U1 N22 a = Vertical parallel link Yes Automatic Yes Yes 
T4M1 M24 — Ce Horizontal parallel beam Rear end only Positive 
PN11 N22 9 O Vertical parallel link Rear end only Positive Yes 

modified 

F3B1 103-A 5 9 Vertical parallel link Semi (three positions) Automatic Yes 
F7C1 C-72 Ss & Curved-line roller Yes Automatic Yes 
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THE DISCUSSION 


CHAIRMAN EDWARD P. WARNER':—I should like to 
know why there has been so little interest in this ques- 
tion among the builders of commercial airplanes. It 
seems odd to me that there is so little experimenting 
with wing slots on American planes, outside of the 
Naval Service, and apparently so little desire to get 
first-hand information on the subject. 

RALPH H. UPson':—Have full-size tests been made 
with the slotted wings as applied to the thick canti- 
lever wing? 

LIEUT. C. B. HARPER:—Yes, they have been, and Capt. 
H. Sutton tells me that fairly satisfactory results were 
obtained. The thick-wing section requires a slightly 
different slot, as the chord of the slot must be carried 
back farther over the airfoil. The slot does not give 
quite as large a percentage of increase in lift as on a 
thin wing, but there is considerable increase. 

J.S. MCDONNELL, JR.*:—AIl the lift curves I have seen 
of tests in low-density wind-tunnels show that the lift 
beyond the stall is increased by 60 to 100 per cent, and 
after the stall the lift curve drops back again very 
quickly. In tests in the high-density wind-tunnel, has 
it been shown that the lift curve remains virtually 
level? 

LIEUTENANT HARPER:—That is what I tried to bring 
out. I think you would not be able to pull a plane up at 
those angles unless the lift curve were virtually flat, 
because the plane would stall and fall laterally. 

Mr. McDONNELL:—Do you think that difference is 
due to the scale effect on the leading-edge airfoil? All 
the results I have seen from the low-density wind- 
tunnels show that falling off. 

LIEUTENANT HARPER:—Mr. Handley Page told me he 
anticipated that the lift curve would be shown to be 
almost flat when tested in the density tunnel. To be 
able to stall and pull the stick all the way back, you 
must know that the lift curve is not a sharply peaked 
curve. 


6 M.S.A.E.—Cambridge, Mass. 

7 M.S.A.E.—Aeromarine Klemm Corp., Keyport, N. J. 

§ Jun.S.A.E.—J. S. McDonnell, Jr., & Associates, Milwaukee. 

* Director of research, Berliner-Joyce Aircraft Co., Alexandria, 
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Mr. McDONNELL:—Do you think that the flat lift- 
curve may be peculiar to just one or two sections, or 
would it be true in general of almost every successful 
full-seale slot? 

LIEUTENANT HARPER:—My experience has been that, 
so long as the slot is well worked out and thoroughly 
tested so that the pilot knows from the “feel” of the 
plane what effect the slot has on the airplane, he will 
find that there is a considerably flatter lift-curve at 
stall. 

WILLIAM H. MILLER’:—It is interesting to note that 
the use of the roller-type mechanism on the Curtiss 
Sea Hawk instead of the link type was forced upon us. 
The pressure conditions showed the disposition of vec- 
tors for the optimum position of the auxiliary airfoil 
to be such that it seemed impossible to use the link- 
type mechanism without locating the pivot points at a 
considerable distance outside of the. wing. Have the 
Navy experiments proved that? 

LIEUTENANT HARPER:—We anticipated that. The 
roller type is a much cleaner job to use if the pilot is 


willing to take a chance of the roller type opening with 
a bang. 


No Lateral Control at High Angle 


Mr. McCDONNELL:—I understand that Mr. Handley 
Page used the short slots as a means of increasing the 
lateral control beyond the stall; When you are up at 
a very high angle, do you still have the feeling of ex- 
cess lateral control? 

LIEUTENANT HARPER:—No, one does not. I have 
taken off at as high an angle as I cared to do. One 
reaches a point at which lateral control becomes vir- 
tually nil. 

QUESTION :—Have the slots actually been used for 
aileron controls as they are used at present, working 
them both together and opposite to each other? 

LIEUTENANT HARPER:—The British have done that 
and have also tried the spoiler slots, which they like 
better. Construction of the slots in conjunction with 
the ailerons so that they can be used in combination 
aids materially in recovery from a spin. 





Causes of Factory Dust Explosions 


ADDRESSING 1000 factory employes enrolled in the 
annual safety-course conducted by the Buffalo Chamber 

of Commerce, Hylton R. Brown, chemical engineer of the 
United States Department of Agriculture, discussed the 
dangers of factory dusts as sources of explosions and fires. 
“There has been a great awakening throughout the Coun- 
try,” he said, “to the hazard of dust explosions in various 
lines of industry. Both the employer and the employe have 
been aroused to action by the fact that more than 500 lives 
have been lost, more than 900 persons injured, and property 
worth $40,000,000 destroyed as a result of dusts exploding.” 
The two requisites for a dust explosion, according to 
Mr. Brown, are a cloud of combustible dust in the air and 
a source of ignition. The factory worker, he said, should 
know what dusts will explode and what conditions within 
his control will cause an ignition. Within the last few years 
explosions have resulted from the ignition of wood dust, 
paper dust, hard-rubber dust, alaminum powder, cork dust, 


powdered sugar, cocoa, flour, feed, and various grain-dusts, 
as well as dusts arising in factories handling powdered 
milk, starch, leather, dye, sulphur, resin, fertilizer, and 
cottonseed meal. 

While a cloud of dust seems to be fairly safe when no 
spark or other source of ignition is present, it may become 
highly explosive in the presence of a spark or other igniting 
cause. Preventive measures include various methods of 
removing the dust and also all possible sources of ignition. 

Ignition may be caused, Mr. Brown said, through care- 
less use of matches, smoking, or the use of open lights. A 
spark from a large electric bell or signal apparatus may 
ignite a dust cloud. Explosions have resulted from the 
ignition of various dusts by sparks from electrical switches, 
blown fuses, or defective electrical equipment. Static elec- 
tricity is another source of ignition. Even friction of 
rubbing belts and pulleys may cause fires and result in 
explosions of dust in the air.—Department of Agriculture. 








Mooring Masts and Landing ‘Trucks 
for Airships 
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TTAINMENT of the full potentialities of airships 
4 as carriers is dependent upon and will be greatly 
expedited by the solution of mooring and ground- 
handling problems. It is felt that the fundamental 
solutions have been found, and trials of newly de- 
signed equipment are virtually at hand. Communities 
that desire to erect mooring masts and provide ser- 
vicing facilities are advised to await patiently the 
further trial of experimental equipment designed by 
the engineers stationed at the Naval Air Station at 
Lakehurst, N. J. This equipment is now under con- 
struction on contract. 

Evolution of the mooring mast, a British post-war 
device, and the present methods of mooring an airship 
to the mast are described to show the trend of devel- 
opment. 

Three phases of the problem of providing suitable 
facilities at airship terminals are set forth, and it is 
stated that a mooring mast having certain character- 
istics can serve as the nucleus of all the systems and 
equipment for accomplishing the operations in all 
three phases. 

A stub mooring-mast is the central piece of equip- 
ment, and a wheeled carriage is provided to which 
the after-car of the airship is attached. The stern- 
carriage travels around the mast on a circular track 
with the veering of the wind, supporting the stern 
of the ship to prevent it striking the ground and 


IRCRAFT, particularly airships. are at present 

in a status analogous to that of other success- 

ful types of carrier’ in their pioneering days 
when their necessary auxiliary facilities began to be 
developed. Those of us who are engaged in the opera- 
tion of rigid airships believe that the attainment of the 
full potentialities of this class of carrier is dependent 
upon, and will be greatly expedited principally by, solu- 
tion of the mooring and ground-handling problems. 
These, we are convinced, are not at all insolvable; in 
fact, we now feel that the fundamental solutions and 
the trials of our first newly designed equipment are 
virtually at hand. 

As a result of several years of operation of the 
Shenandoah and the Los Angeles, we are now rather 
fully cognizant of the requirements and specifications 
of the necessary universally applicable mooring and 
handling methods. We also know the weaknesses in 
construction details that, in past airships, impeded the 
application of mechanical handling methods. The knowl- 
edge acquired will be applied in the design of future 
ships; but modification and reconstruction of the pres- 
ent airships to incorporate the ideas are almost pro- 
hibitively costly. 

In the development of mechanical handling equip- 
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holding it down against upward thrusts of air cur- 
rents. The latest design of stub mast is extensible 
and has an upper telescopic portion that can be low- 
ered out of the path of the ship when taking off. A 
power winch is provided at the base of the mast for 
drawing the nose of the ship to the mooring cone at 
the top of the mast. Facilities for servicing the ship 
with fuel, water, helium and electricity are also pro- 
vided in the base. 

A mobile mooring mast now under construction will 
make possible the moving of an airship into and out 
of the hangar mainly by mechanical means, which 
will be safer and more economical than by manpower. 
Auxiliary equipment for this purpose is described. 

It is believed that, with further development of the 
low-mast mooring-out system, an airship will be ca- 
pable of remaining out for very long periods, being 
moved into the hangar only for extensive repairs. 
All landings will be to a mast instead of into the 
hands of a ground-crew, and the mast will be the 
principal unit used for safely moving the ship across 
the field and in the mechanical handling-equipment for 
housing and unhousing the ship. 

Thorough analysis of wind gusts will be a great 
help in solving the problem of the safe handling and 
mooring of airships, but one of the most helpful lines 
of endeavor will be the study of improved designs of 
hangars. 


ment, we have kept in mind the desirability of combin- 
ing as many functions as possible in each device with- 
out making it complex. 


Three Phases of Airship Ground-Handling 


The problem of providing suitable facilities at air- 
ship terminals, exclusive of repair facilities, has three 
phases, as follows: 


(1) Landing the ship from flight, mainly by mechan- 
ical means 

(2) Servicing the ship and mooring it in the open in 
such a way that it will be safe in severe weather 
conditions 

(3) Housing and unhousing the ship, when necessary, 
mainly by mechanical means that will reduce 
the danger and increase the utility of the op- 
eration. This includes the moving of the ship 
between the mooring locations and the hangar. 


A mooring mast having certain essential character- 
istics can serve as the nucleus of all systems and equip- 
ment for accomplishing the operations in all the three 
phases. It is of interest to review briefly the evolution 
of the mooring mast, which was a post-war device con- 
ceived by the British. Their progress in this field 
suffered during the temporary cessation in the British 
airship-program, but the recent revival of these activi- 
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ties brought an elaboration of the British mast, and 
several modern mooring masts have been constructed 
recently in different parts of the British Empire. 
During the inactivity in England, the United States 
made progress in mooring masts and considerably ex- 
tended their use. In addition to smoothing out certain 
operations in the mooring method and providing better 
machinery, we developed (a) a semi-portable or quickly 
erected type of mast for outlying use; (b) the floating 
type of mast, as represented by the one installed on the 
airship-tender Patoka; and (c) the stub or short type 
of mast. 


Method of Mooring Ship to Mast 


It is with the stub mast that we are principally con- 
cerned in this paper. To show the trend leading to the 
stub mast, it is necessary to describe briefly the present 
means for securing a rigid airship to a mast. 

The longitudinal members of the ship come together 
in a strong bow-cap, in which 
is secured an axial steel tube 
housing a_ strong’ spindle 
mounted in bearings. A steel 
mooring cone is mounted on 
the outboard end of the spin- 
dle and hinged by an athwart- 
ship pin. At the top of the 
mooring mast a _ steel cup, 
that is the counterpart of the 
ship’s cone, is mounted on a 
radial bearing. When the 
ship is secured to the mast, 
the cone is locked in the ro- . 
tary mast-cup, and the ship 
has three degrees of freedom: 
she can swing around the 
mast in the horizontal plane, 
like a weathervane, in re- 
sponse to fluctuations in the 
direction of the wind; her 
stern can oscillate vertically 
about the hinge-pin of her 
mooring cone; and she can 
roll about her longitudinal 
axis. 

The mooring mast of the 
original type was of a height 
that made it possible for con- 
temporary airships to assume 
a downward inclination of 
12 to 15 deg. before the stern 
was in danger of striking the 
ground. Restrictions of the 
vertical movement of the stern, particularly upward, 
presented an exceedingly interesting problem. In a 
wind of some velocity, dynamic control of the ship when 
moored to the mast is available from the airflow past 
the ship’s surfaces; and a certain amount of static con- 
trol is possible by the use of ballast. Due to fluctua- 
tions in wind direction, to rapid atmospheric tempera- 
ture-changes and to gusts and vertical air-currents, a 
ship moored to a high mast is in motion about the mast 
a great deal of the time and must be “flown” while so 
moored. 

This vertical movement of the stern, under certain 
conditions, has assumed dangerous proportions. Vari- 
ous efforts at automatic ballasting and trimming have 





been suggested and tried, the principle being to permit 
easy horizontal movement of the ship in azimuth but 
to check the vertical oscillations automatically by add- 
ing weight during the tendency to rise and to reduce 
the weight while the ship tends to fall. A seemingly 
ideal form of tail-drag often suggested is a suspended 
chain branching into parts and each successive part 
branching out again, to increase the increment of the 
weight with increase of angle. The most practicable 
type consists of a set of heavy wheels which tow on 
the ground in horizontal motion but add their weight 
as the ship tends to lift. For use at the Patoka’s mast, 
a string of partially filled floating drums of water serve 
quite well. However, any form of drag yet devised has 
too high a surface-friction, so that there often occurs 
a dangerous tendency to “spring” the stern downward. 

During the passage of the windshifts in barometric 
depressions, that are sometimes as great as 180 deg. 
and often accompanied by considerable and almost in- 
stantaneous drops in temper- 
ature, there may be danger in 
the ship which is moored at 
the high mast adjusting her- 
self to the new wind direction, 
to a temporary false buoy- 
ancy caused by the lag of 
her gas-temperature changes, 
and to vertical currents and 
gusts. Wind velocities are 
frequently much lower near 
the ground than at the level 
of the so-called “high” mast. 
It is also a general condition 
that gustiness is greater a 
few hundred feet off the 
ground, and while vertical 
currents often exist at the 
level of the high mast, they 
cannot blow into and out of 
the ground. 


The Stub Mast 


In general, the stub-mast 
equipment consists of the 
mast itself, to which the nose 
of the ship is secured, and of 
a stern-carriage, to which the 
after-car of the ship is at- 
tached. A path of some sort 
must be prepared for the 


LIEUT.-COMMANDER C. E. ROSENDAHL, U. S. N. ‘Stern-carriage. Tne original 


stub-mast consisted of a pine 

timber, about 12 in. in diame- 
ter and 60 ft. long, that had outlived its usefulness as 
a radio mast. Mounted on top of this, above a small 
operator’s-platform, was a combination of the Shenan- 
doah’s nose spindle and an ordinary mast-cup. The 
heel of the mast was hinged so as to permit its being 
lowered, and suitable steadying-guys were laid from 
angles in the ground at 45-deg. intervals to the mast- 
top. Servicing facilities such as electricity, fuel, water 
and helium were provided in the mast-base. 

The first type of supporting-equipment or stern-car- 
riage for the after part of the ship consisted of a large 
airplane landing-wheel fitted with shock-absorbing gear 
and equipped with a fifth-wheel roller-bearing platform 
quickly attachable to and detachable from the after-car 
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of the ship. When this stern-device, which was de- 
signed to swivel or caster freely for other purposes, is 
used as a stern-carriage at the stub mast, it is locked at 
right angles to the ship. A circular dirt path for this 
wheel was prepared around the stub mast; and two 
pairs of heavy wheels fitted as tail drags were attached 
to the ship to take care of any possible tendency of the 
ship to lift vertically. This seemingly crude equipment 
served its purposes remarkably well. The ship re- 
sponded freely to changes in wind direction in gusty 
winds of a velocity as high as 30 knots; and riding to 
this mast proved a much simpler task than riding to 
the high mast. After only a few months’ use, we 
shipped this crude equipment to France Field in the 
Canal Zone, where it was used successfully. 

To provide for safe further experimentation under 
most severe conditions, a circular standard-gage rail- 
road track was built about the stub mast, and a holding- 
down carriage of steel was fitted to this track by means 
of rollers which prevented its motion up or down. Suit- 
able means were then devised for the attachment of 
the after-car of the Los Angeles to this holding-down 
carriage. We now have a device which makes possible 
an emergency take-off by automatically disconnecting 
the stern when the ship is free forward, yet lets the 
ship respond to fluctuations in wind direction while 
positively restraining the stern from vertical oscilla- 
tion. 


To Relieve Ship from Strains in Gusts 


The system originally was capable of resisting a 5- 
ton stern-lift tendency. At first it was thought that 
this vertical load should not be in the car itself; hence 
the track was made to resist the 5-ton upward load. 
However, increasing the weight of the stern-carriage 
itself will simplify the whole installation, if this can 
be done to the required extent anticipated as possible 
under certain conditions. Loading down this car to 
about 2% tons, we have found no appreciable change in 
the ready response of the stern of the ship to gusts or 
rapid fluctuation in wind direction. It may be necessary 
to relieve the ship of having to absorb undue accelera- 
tions and loads in the rapidly fluctuating directions and 
velocities of gusts under certain storm conditions. Very 
little information on the structure of gusts is as yet 
available, but from the little knowledge we now possess 
it seems quite feasible to provide at the stub mast a 
power-driven stern-carriage which, starting the move- 
ment of the ship into the new wind direction before 
the gust would strike the ship itself, would overcome 
the inertia of the ship in advance and thereby diminish 
such loads as the ship would otherwise have absorbed. 
Of course, with the increased strength of the ships 
now under construction, such a precaution may not be- 
come necessary. For example, the new Navy ships will 
be about 2% times as strong in this regard as is the 
Los Angeles, which has shown herself capable of ab- 
sorbing considerable loads of this character. 

To permit the safe attachment of a holding-down de- 
vice to the stern of the Los Angeles and previous air- 
ships, it was necessary to reinforce certain strength 
members in the vicinity of the stern. The strut system 
of the after-car was originally intended only to keep 
the propeller away from the hull, and it had very little 
strength to resist vertical or side loads. As a matter 
of fact, the strut system was designed to fail before 
the ship’s structure about it would yield in ground- 
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handling. It was therefore necessary to develop addi- 
tional bracing for vertical and lateral loads, both in the 
adoption of mechanical handling equipment and in the 
adaptation of the ship to the stub-mast mooring sys- 
tem. To provide operating facility, this bracing had to 
be designed to be readily attachable for mooring and 
handling purposes and quickly and easily detachable 
for flight. In future ships this feature can and will be 
largely taken care of in the structure of the ship itself. 
The ability of this after-car strut system to resist ver- 
tical and material loads determined, in the past, in how 
strong a wind the ship could be moved into and out of 
the hangar. 


Extensible Telescopic Mast Designed 


Our pending design of stub mast makes provision not 
only for an extensible mast but also for a telescopic 
feature whereby the upper mast-portion can be lowered 
out of the path of the airship in taking off from the 
mast. The matter of having for the stern one path of 
fixed radius suitable for airships cf any size can be 
taken care of easily by the design and construction of 
readily attachable and detachable frames which can be 
interposed without difficulty between the ship and the 
stern-carriage. 

The rigid-track system for the stern-carriage offers 
another advantage. The gist of the mooring operation 
is the pulling of the ship’s cone into the corresponding 
cup at the top of the mast. To accomplish this, the air- 
ship about to moor proceeds into the wind to a point to 
leeward of the mast and drops to the ground the end 
of a steel cable fastened to a swivel in the ship’s cone. 
This cable is then attached to a similar cable which has 
been led from a winch at the base of the mast, up 
through the mast and out. of the cup to the ground. 
Operation of the winch pulls the nose of the ship into 
the cup. 

As the wind is seldom steady in direction and ve- 
locity, additional wires become necessary. A steel cable 
called a “yaw” or nose-steadying wire is led from each 
side of the ship’s nose to the ground, these two cables 
being then coupled to corresponding wires which are 
led out on the ground at an angle of 60 deg. on either 
side of the wind direction. When hove into the proper 
length, these wires prevent lateral motion of the ship 
and also keep her from overriding and fouling the top 
of the mast during the mooring operation. The ship is 
thus held on a pyramid of wires. However, if during 
the mooring operation the wind changes direction to 
any considerable extent, there is danger of having the 
wires foul the hull of the ship and also of diminishing 
their usefulness. In the past the anchorages for the 
ground yaw-wires have been fixed, but the use of a fixed 
track around the mast will make the introduction of 
floating yaw-wire anchorages easily feasible. 


Problem of Resisting Downward Thrust 


The mooring operation has been considerably im- 
proved by the adoption of more responsive and more 
flexible mooring equipment and of distant control of the 
mooring winches from the operating platform. How- 
ever, no mooring method has been able to overcome 
purely vertical gusts or currents which would tend to 
drive the ship downward during the mooring operation. 
It will be necessary, in making either the high or the 
low masts universally useful and efficient, to take care 
of these vertical fluctuations by providing an addi- 
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tional force below the ship, so as to prevent it from 
acquiring downward or upward momentum. Several 
solutions have been suggested and the more promising 
proposals patented. The ordinary high mast may be 
provided with means of lowering the ship to the ground 
to ride on a stern-carriage, but this does not seem to 
be necessary and would increase complications and 
costs, for stub-mast mooring can surely be made as safe 
as or safer than the process of mooring to the high 
mast. This providing of a vertical force in the mooring 
operation is the most important feature to be added. 
The installation of devices for measuring the loads in 
all cables during the mooring operation is a recent de- 


velopment which will add facility and safety to the 
operation. 


Mechanical Means for Housing a Ship 


The next phase of the problem is that of moving the 
ship safely across the field to and from and also into 
and out of the hangar, without the use of the large 
ground-crews now required, with greater safety and in 
stronger winds than is now possible with the purely 
manual method. In the past an airship could be landed 
on the ground by manpower, or moored to the mast and 
then hauled by manpower to the ground, preparatory 
to putting her into the hangar. Either method involves 
a dangerous transition period during which the ship is 
controlled only by manpower and is therefore at the 
mercy of gusts. 

When controlled only by men, the pivot point from 
which the ship must respond to changes in the wind 
direction is at the forward car, and, since this point is 
some distance abaft the nose, it is easy to see that a 
side gust striking the ship under such conditions would 
tend to make the ship move sidewise bodily or, as we 
say, to “crab.” It is therefore desirable to hold the 
ship at the nose so that gusts will tend merely to swing 
her stern into the new direction. Hence we decided to 
apply the stub-mast idea to this phase of the problem 
also. By making the stub mast mobile, we shall be able 
to move the ship on the ground mainly by mechanical 
means. A mobile stub mooring-mast is now under con- 
struction at Lakehurst, N. J. It is a three-legged steel 
structure having a triangular base of 60-ft. side-length, 
mounted on three Athey truss wheels, so that it may be 
towed, and with the upper mast-portion made tele- 
scopic. This mast will be complete with its own electric 
generating units, fuel and water-ballast storage, pumps 
and mooring winches. By using this mast on the for- 
ward part of the ship, we eliminate the greater number 
of men formerly needed on the handling lines and on 


the forward car in the manual method of ground-han- 
dling. 


Wire Bridle and Trolley System 


In view of the wind loads imposed on the surface of 
an airship held in a beam or cross wind, the majority 
of men used in manual handling had to hold the ship 
against wind when going out of or into the hangar. It 
is planned to substitute, for the men on the side lines, 
a system involving an endless wire-bridle running from 
certain reinforced parts of the ship to a rigid trolley- 
system running in rails parallel to the hangar. This 
system is so arranged that the load on the frames is 
equalized. A similar though not necessarily as exten- 
sive a system will be used on the leeward side of the 
ship, for the purpose of holding her rigidly in place. 


Calculations indicate that, by the use of the mobile 
mast forward and of this trolley attachment to only 
four main-frames aft, it should be possible to handle 
the Los Angeles in a cross-hangar wind blowing at a 
rate of 17 m.p.h. 

Ideas vary as to how far we should go in strengthen- 
ing the ships for mechanical handling in cross-hangar 
winds. Meteorological records show that at Lakehurst, 
where severe conditions are the rule, on 93 per cent of 
the days in the year there are periods of two or more 
hours a day during which the wind velocity drops to 
less than 20 m.p.h. Therefore, any method that will 
enable us to move a ship in and out of a shed in a 20- 
mile wind would be almost universally applicable, for 
with a safe mooring-out system it would not be neces- 
sary to wait very long for the opportunity of docking 
anairship. It is believed that with the further develop- 
ment of our low-mast mooring-out system, an airship 
will be capable of staying out for very extended periods 


and will not have to drydock in a hangar except for 
extensive repairs. 


Rail Flat-Car To Support Castering Wheel 


The use of a castering wheel under the stern of the 
ship has been mentioned before. A modification of this 
device is retained in our proposed mechanical handling- 
equipment. In the present docking-rail installation, the 
pull must be applied at an average angle of 40 deg., 
approximately one-half the pull on the side lines tend- 
ing to force the ship downward. In future hangar con- 
struction it may be possible to remedy this situation 
somewhat with wider-spread docking rails. Because of 
the natural wind load on top of the ship and the inci- 
dental imposition of further vertical loads due to the 
angle of pull on the side lines, the vertical loads to be 
supported in the stern-region may become extensive 
and almost impossible of control by men alone. The 
castering wheel was developed to take such loads. Im- 
provements in its design probably will involve the use 
of a double wheel and better shock-absorbers, together 
with an easier means of attachment to and detachment 
from the ship. To assist this wheel in going over ob- 
stacles such as a railroad track, which at Lakehurst is 
directly under the ship in going in and out of the 
hangar, a low flat car running on this track has been 
devised. This car has sloping sides so that it can be 
run directly under the taxying wheel when the ship is 
parallel to the hangar; thus deflation of the wheel tire 
or damage tending to retard the motion of the ship will 
be overcome. Further developments of more elaborate 
swiveling cradles for the stern of the ship may prove 
necessary in the future, but the fundamentals have 
been solved. 

Clearly, the mobile stub mooring-mast will have a 
number of uses. All landings will be to a mast, not 
into the hands of a ground-crew. Again, the mast will 
be the principal unit involved in safely handling the 
ship across the field and in the mechanical handling- 
equipment for housing and unhousing the ship. Un- 
fortunately, the contractor building this mobile mast 
for the Navy is late in its delivery. It is therefore im- 
practicable, at this time, to specify definitely all the 
advantages that will accrue from the use of this mast, 
but we believe them to be manifold. 

A complete and thorough analysis of gusts and gust 
structure will be of great help in handling and moor- 
ing problems, but one of the greatest lines of endeavor 
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for helping in this problem will be the study of im- 
proved designs of hangars. 


Summary 
To summarize briefly: 


(1) Vital need exists for better terminal facilities fo 

airships. Included under this heading are: 

(a) An improved and largely mechanical 
method for moving an airship into and out of 
a hangar 

(b) An improved and largely mechanical 
method for handling and moving a rigid air- 
ship on the ground 

(c) A highly improved and safer method of 
mooring-out a rigid airship 

(d) An improved and largely mechanical 
method for landing a rigid airship from flight 

(2) The stub mast will form the basis for the solution 

of the foregoing requirements. The advan- 
tages of the stub mast over the high mast, as a 
basis for a mooring-out system, are: 

(a) Its cost will be very substantially less 
than that of the high mast now in use 

(b) Access to the ship, when moored to the 
low mast, is much easier and simpler than when 
moored to the high mast 

(c) More extensive repairs and other work 
can be done on the ship when moored at the 
low than at the high mast 

(d) The operation of caring for the ship and 
for servicing it is much simpler at the low mast 

(e) The loading of a commercial airship is 
much simpler at the low mast 

(f) This system will provide a much safer 
method for mooring-out than can be provided 
at the high mast 


—~« e Y 
‘instein’s New 


YHE NEW gravitational theory of Einstein’s is evi- 

dently a substantiation and extension of his theory of 
relativity. The latter explained the phenomenon of gravi- 
tation by a constant change of certain conditions prevail- 
ing in space according to the distance between the gravi- 
tating masses. The gravitation of the earth thus increases 
or decreases with the growing decrease of its distance from 
or its approach to the sun as its gravitational influence. 

The new theory comprises under the term “field” a con- 
tinuous distribution of forces within space and endeavors 
to correlate the gravitational and electromagnetic or electro- 
dynamic forces in the universe on the assumption that 
similar conditions prevail in electricity as in gravitation, 
since electricity is also distributed continuously in space. 
The at first seemingly only incidental relation between 
gravitation and electricity nevertheless induced scientists 
during recent years to endeavor to comprise the two in one 
theory, and it was calculated that the speed of the effect 
of gravitation is equal to the speed of the electric wave. 

The physicists of today know only of these two principal 
forces in the universe. Gravitation differs from all other 
forces in nature in that it acts uniformly on every matter 
independent of its composition and physical condition and 
that it cannot be traced to any force supérieure. 

All other forces, on the other hand, depend on the matter 
en which they act and whence they emanate. The atomic 
theory found that all these forces can be traced to a common 


(8) Use of the mobile stub-mast will mean a great 
reduction in the number of men now employed 
in the handling of the ship on the ground and 
for landing. Likewise, there will be a marked 
increase in the range of conditions under which 
the ship can be landed and housed 

(4) There is a necessity for introducing into the moor- 
ing system a method for overcoming vertical 
downward forces during the mooring operation 

(5) A decided need exists for incorporating handling 
considerations and features in new ships 

(6) Better hangar design and a study of gusts will 
be great factors in facilitating airship develop- 
ment 

(7) A system capable of housing and unhousing an 
airship in winds of 20 m.p.h. should suffice. 


Many communities have expressed a desire to erect 
mooring masts and servicing facilities for airships. 
Our advice at present is to be patient and await the 
further trial of the experimental equipment now in 
hand at Lakehurst. As soon as we are satisfied that such 
equipment is ready for general use, we shall gladly tell 
everyone interested, as no one can be more desirous 
than we are of having widespread and efficient airship 
servicing-facilities. 

It is our firm convection that the development and 
successful solution of handling and mooring problems 
for airships will be the greatest boon possible for the 
airship project. It now looks as though we in the 
United States will be the first to attain this goal, which, 
with our natural helium monopoly, should make us in- 
dependent of everyone else in the world in the matter 
of airships and put this Country in first place in the 
matter of airship transportation that is bound to come 
soon, 


“Field” Theory 


cause, namely, the movements of the electrons around the 
core of the atom. 

This category of forces embraces light, sound, heat, mag- 
netism and electricity. All these phenomena in nature, of 
which each had a special science of its own less than 100 
years ago, are now considered as only so many different 
streams emanating from one and the same source, known 
as electrodynamics. 

In his theory of relativity, Einstein succeeded in proving 
gravitation to be a geometrically calculable quantity and 
discovering a causal connection between the “field” of 
gravitation and the space-time system of the universe. 
Since then, physical science has been looking forward to 
the next step in advance to be made in this direction as 
proving the interaction between the electrodynamic field 
and the time-space-gravity continuum ascertained by Ein- 
stein’s previous work. A continuum is, according to Ein- 
stein, a uniform system to which the same laws apply 
everywhere; and what we call space can hence not be 
applied in terms of a continuum to the universe. 

It appears to have been reserved to the genius of Einstein 
to achieve this important advance toward proving the causal 
unity of the universe. For an intermediate step the theory 
must needs be, till its correlation with the atomic struc- 
ture has been established; and the comments of Eddington, 
Weyl and other scientists are awaited with keen interest. 
—Berliner Tageblatt. 
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Measurement and Specification of Color 


By Artucr C. Harpy! 


ANNUAL MeetiInG Paper 


oo paper is concerned with the methods of meas- 

uring and specifying color, a problem that has re- 
cently become of considerable importance since the 
introduction of quantity-production methods. The 
physical method of measuring a color with particular 
reference to the color of opaque objects is discussed. 
The instrument used for this purpose is a spectro- 
photometer or color analyzer, and curves representing 
the color of typical automobile-body finishes are in- 
cluded. Although visual spectrophotometers have been 
available for some years, they have not been partic- 
ularly useful for routine color comparisons. 

A spectrophotometer has been developed recently at 
the Massachusetts Institute of Technology and will 
soon be placed on the market by the General Electric 
Co. The time required to operate this instrument is 
a matter of seconds and it is shown to be satisfactory 
in other respects for routine measurements. 

The sensation produced in the brain of an observer 


poses since prehistoric times, it has never been 
employed as extensively as at present. This is 
due in part to the steady increase in the number of 
colors that have been made available by the dye, ink, 
lacquer and paint manufacturers, and in part to the 
more advantageous use of these colors. The art of com- 
bining colors to produce a pleasing and harmonious ef- 
fect is beginning to be recognized as a profession and 
new color combinations are being constantly evolved. 
One of the chief handicaps in this field has been the 
lack of suitable color-measuring instruments and the 
consequent absence of a universal language of color. 
The need for such an instrument is made more urgent 
by the introduction of quantity-production methods into 
modern industry. In the manufacture of automobiles, 
for example, fabricating the hoods in one plant and the 
bodies in another may be desirable. Obviously, the per- 
missible variations in the color of parts of the same car 
are much less than the differences that could be toler- 
ated between individual automobiles under the old 
scheme. The upholstery used in an automobile also fur- 


ee color has been used for decorative pur- 


nishes a difficult problem because one piece may be cut: 


out by one machine and another piece, which is to be 
sewed to the former, by a second machine. In other 
words, the uniformity of product demanded by quantity 
production has created a problem that can be solved 
only by the aid of a color-measuring apparatus of suit- 
able precision. 
Physical Basis of Color Specifications 

Any consideration of this subject is simplified if we 
realize at the outset that the word “color” is used in 
three different and distinct senses To the manufactur- 
ing chemist it means a dye or pigment that is merchan- 
dized at a stated price per pound. To the physicist it 
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by a given colored object depends on the manner of 
illuminating the object and the characteristics of 
vision of the observer. Using available data in regard 
to normal color-vision, the sensations that a normal 
observer would receive under specified conditions of 
illumination can be computed. As this process is 
somewhat tedious, a mechanical computing device will 
be attached to the color analyzer for performing it. 
This device will specify a color by number, thereby 
providing a universal color-language and at the same 
time facilitating the filing together of colors that are 
similar in appearance. 

The discussion relates principally to the applica- 
tions of the instrument to matching different materials 
used in automobiles. A second point emphasized is 
that the new spectrophotometer requires no great de- 
gree of skill or technical training to operate and com- 


pletely eliminates the human factor from color com- 
parisons. 


signifies the energy distribution in the spectrum of the 
light transmitted or reflected by the material in ques- 
tion. To the psychologist, on the other hand, the color 
of an object denotes the sensation that the light from 
the object stimulates in the brain of an observer. For 
convenience, we shall consider this problem first from 
the standpoint of the physicist. 

The physical method of specifying a color consists in 
expressing, usually by a curve, the intensity of the radi- 
ation in question at each point in the visible spectrum. 
The instrument used to obtain the data from which such 
a curve can be plotted is technically known as a spectro- 
photometer, or color analyzer. It is simply a photome- 
ter for comparing relative light-intensities adapted to 
treat only a small portion of the spectrum at a time. 
In the usual form of visual instruments, the field of the 
observer is divided into two portions, one-half receiving 
light from a standard of comparison and the other from 
the sample to be analyzed. A prism, which decomposes 
the light into its spectral components, is adjusted to 
admit light of some definite spectral region. Both 
halves of the field are then brought to an equality of 
brightness by reducing the light from the standard by 
a shutter in one of the beams or some equivalent ar- 
rangement. The shutter can be calibrated to indicate 
the intensity of the light from the specimen relative to 
the standard at this point in the spectrum. Then, by 
rotating the prism, similar information can be obtained 
at other points throughout the visible spectrum. . 

Although spectrophotometers are adaptable to meas- 
ure the color of primary light-sources and transparent 
media, the automobile industry is concerned chiefly with 
the color of opaque objects and the present discussion 
will be confined to this field. Fortunately, some ma- 
terials, such as magnesium carbonate, are so white that 
they reflect nearly all the light that falls on them and 
absorb practically none. We may, therefore, adopt a 
freshly scraped surface of magnesium carbonate as a 
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standard of whiteness and assume for convenience that 
its reflecting power is 100 per cent at all points in the 
visible spectrum. The color of any other opaque object 
can then be described by a curve showing the ratio of 
the reflecting power of the material to that of mag- 
nesium carbonate. 

Through the courtesy of the Packard Motor Car Co., 
we were able to obtain a number of panels representing 
a few of the standard Packard colors. The colors of 
these panels were measured by the color analyzer de- 
veloped at the Massachusetts Institute of Technology, 
as illustrated in Fig. 1, and the resulting curves are re- 
produced in Fig. 2. Obviously, every possible color can 
be described by a curve on this diagram. A pure white 
is represented by a horizontal line at 100 per cent, while 
a neutral gray is usually a nearly horizontal curve, its 
height above the axis indicating its approximate posi- 
tion on a scale of grays with white and black as the two 
extremes. A departure of any considerable portion of 
a curve from the horizontal is generally an indication 
that the color in question has some definite spectral hue. 

Unfortunately, considerable experience is necessary 
before the appearance of a color can be predicted from 
its spectrophotometric curve. The sensation that a color 
specimen produces in the brain of an observer depends 
upon both his color-perceiving mechanism and the qual- 
ity of the light used to illuminate the specimen. That 
most colors give a different sensation when illuminated 
by sunlight than they do when illuminated by artificial 
light and that individuals differ in their mechanism of 
color perception are well known. The most satisfactory 
procedure, therefore, is to determine the 
color sensation that a normal observer would 
receive when the sample is illuminated by 
some standard source such as average noon 
sunlight. 


Specification of a Color Sensation 


The determination of the color sensation 
for a normal observer is now possible as a 
result of the work of such physicists as Max- 
well, Abney, Kénig and others and is con- 
cisely presented in the colorimetry report 
prepared by a committee of the Optical So- 
ciety of America’. The relative sensitivities 
of the three primary receptor mechanisms, 
which experiments have shown the normal 
eye to contain, are as illustrated in Fig. 3. 
When the ordinates of the spectrophotomet- 
ric curve for thé specimen are multiplied 
successively, wave-length by wave-length, by 
the ordinates of the curves in Fig. 3, three 
new curves result, the areas under which in- 
dicate the degree of stimulation of each of 
the primary receptor mechanisms of the eye. 
As we are at liberty to choose the sensation 
scale arbitrarily, it is convenient to repre- 
sent a pure white specimen by the numbers 1000-1000- 
1000. An absolute black specimen would, of course, be 
represented on any scale by 0-0-0, and all other colors 
ean be described similarly by a set of three numbers 
computed in this manner. 

Obviously, two specimens having very different spec- 
trophotometric curves may give rise to identical color 
sensations; that is, they may look alike to a normal ob- 


FIG. 
ANALYZER DEVELOPED AT THE 





2See Journal of the Optical Society of America and Review of 
Scientific Instruments, August, 1922, p. 527. 
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server under the assumed conditions of illumination. 
Should the quality of the illuminant be changed, the two 
specimens would no longer match, which accords with 
our every-day experience. In the physical sense, two 
colors match only when their spectrophotometric curves 
are identical and they will then appear identical to any 
observer when viewed under any source of light. 


Colorimeters and Color Analyzers 


Although the method outlined above provides the 
much desired language of color specification, a visual 
spectrophotometer or color analyzer yields results of 
sufficient accuracy only when used by an expert pos- 
sessing considerable experience in making photometric 
settings. Also, the time required to determine a single 
curve and perform the subsequent calculations is usually 
several hours. Attempts have consequently been made 
to build colorimeters that will measure directly the color 
sensations evoked by the specimen. A number of differ- 
ent principles have been employed for this purpose, but 
the instruments all contain as a common element a pho- 
tometric field in which the light from the specimen is 
viewed in one half and light of variable color in the 
other half. This is accomplished by colored filters or 
wedges or in a number of other ways that space does 
not permit mentioning. No fewer than three indepen- 
dent controls are required to cover the entire color scale. 
The operator attempts to manipulate the controls so 
that the color of the variable half of the field will match 
that of the specimen. This adjustment is much more 
difficult to make than with a color analyzer since the 





MODEL OF SPECTROPHOTOMETER OR COLOR 
MASSACHUSETTS INSTITUTE OF TECH- 
NOLOGY 


adjustment is then for equality of brightness only, 
while in a colorimeter the full light from the sample 
must be matched in color. The readings obtained with 
a colorimeter depend to a considerable extent on the 
peculiarities of vision of the particular observer and, in 
addition, upon the kind of light used to illuminate the 
specimen, so very careful control of this factor is nec- 
essary. 

Since two spectrophotometric curves may give rise to 
the same sensation values, a colorimeter gives little in- 
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dication of the spectral composition of the light from 
the sample. Although it may sometimes be useful in 
determining when two colors look alike, it furnishes but 
little information concerning the proper procedure when 
attempting to match a color to a standard. In other 
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Fig. 2—CoOLOR ANALYSIS OF FIVE SHADES USED BY A PROMI- 
NENT AUTOMOBILE MANUFACTURER 
These Curves Were Obtained with the Spectrophotometer or Color 
Analyzer at the Massachusetts Institute of Technology 


words, the colorimeter furnishes no clue to the behavior 
of two colors when they are mixed together. The color 
analyzer is therefore the more useful instrument, but 
the time required to operate it has been its chief dis- 
advantage in the past. 


A Recording Photoelectric Color-Analyzer 


Because of the apparent need for a rapid and precise 
spectrophotometer, a research program was undertaken 
a number of years ago at the Massachusetts Institute 
of Technology which has recently resulted in an instru- 
ment that seems to satisfy the requirements. 
tion may be described briefly as follows: 

The specimen to be measured and a surface of mag- 
nesium carbonate are illuminated by light from a rib- 
bon-filament lamp. Beams of light reflected from the 
specimen and from the s‘andard are alternately ad- 
mitted to a prism spectrograph system that breaks up 
the light into spectral components. A narrow spectral 
band is allowed to fall on a photoelectric cell and causes 
pulsations in the cell current when the two beams are 
not of equal intensity. This current is amplified by 
vacuum tubes and the amplified current operates a mo- 
tor that automatically adjusts a shutter until the pulsa- 
tions cease. A pen indicates on a rotating drum the 
position of the shutter when the intensities of the two 
beams are equal. The rotation of the drum changes the 
wave-length of the spectral band admitted to the photo- 
electric cell so that a complete spectrophotometric curve 
for the entire visible spectrum is automatically traced 
in a few seconds. A simple mechanical attachment 
computes the three numbers that represent the primary- 
color sensation-values while the curve is being traced 
and thus eliminates the tedious computations that would 
otherwise be necessary. 

The original instrument has been in operation for 
more than a year and several thousand curves have been 


Its opera- 


made in the course of that time. Most of these were 
designed to test the reproducibility and accuracy of the 
instrument, since a color-measuring device, to be at all 
useful, must be at least as good as the human eye. For- 
tunately, an instrument of this type has no lower limit 
to its precision as is the case with the human eye, so 
theoretically it can be made as accurate as desired. We 
have found that the instrument easily reproduces its 
readings to better than 0.05 per cent, which is approxi- 
mately 10 times more accurate than a visual spectro- 
photometer. We have also found that the instrument 
will always detect any color differences which the eye 
can perceive and it frequently gives additional informa- 
tion of considerable value. The operator does not need 
to have any special training in optics, as the art of in- 
terpreting the spectrophotometric curve is easily 
learned. The color record is permanent and the rapidity 
of the instrument adapts it for routine. 

The General Electric Co. has recently undertaken to 
build a commercial instrument employing the same 
basic principles as the model developed at the Massa- 
chusetts Institute of Technology. This instrument will 
be semi-portable, entirely self-contained, and will oper- 
ate from the ordinary lighting circuit. Special attach- 
ments and sample holders adapt it to practically any 
type of color measurement. At the present writing, it 
is too early to state when these new instruments will be 
available but announcements will probably be made in 
the next few months. 


Applications 


Although the function of paints, varnishes, enamels 
and lacquers is primarily to protect the surfaces to 
which they are applied, the color of these materials of- 
ten is of greater importance than their protective effi- 
ciency. Any list of the possible users of a color-meas- 
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uring instrument must include virtually all who utilize 
paints or other protective materials. The automobile 
industry falls into this class, and undoubtedly the color 
of an automobile is a more important sales factor than 
the durability of its finish. A few tests have been 
made with the first model of the new color analyzer on 
panels sprayed with such lacquers as are used on auto- 
mobiles. 

The curves shown in Fig. 2 represent a few color de- 
terminations made recently on panels supplied by the 
Packard Motor Car Co. With the exception of the 
Arizona brown, these are all rather dark colors, since 
they reflect less than 5 per cent of the incident light. 
The predominating colors in deep rubicelle and highland 
green are obviously red and green respectively because 
of the position of the maxima of their curves. West- 
minster gray represents a dark-gray panel that is 
slightly bluish, as indicated by the upward trend of the 
curve in the blue and violet, while Arizona brown rep- 
resents a color that can be described as a yellow of low 


saturation. The sensation values for these colors have 
been computed in the manner already outlined and the 
results are given in Table 1. 


TABLE 1—SENSATION VALUES FOR FIVE COLORS USED BY A 
PROMINENT AUTOMOBILE MANUFACTURER 
—Sensation Values———— 


Color Red Green Violet 
Arizona Brown 153.0 141.0 86.0 
Deep Rubicelle 25.0 5.6 3.3 
Westminster Gray 19.0 20.0 21.0 
Highland Green 15.0 19.0 17.0 
Black ye 2.4 2.4 


It is highly probable that this method of color meas- 
urement and specification will eventually provide an 
adequate terminology for color, just as the adoption of 
a standard terminology in music has brought order out 
of what would otherwise be chaos. Incidentally, these 
sensation values make it possible to file together -all 
formulas and color samples that look alike under the 
assumed conditions. 


THE DISCUSSION 


G. BETANCOURT’:—Can you compare the sensitivity 
to color of two different persons by any of these instru- 
ments ? 

Pror. A. C. HARDY:—The instrument could probably 
be used indirectly in such a manner but other methods 
are simpler for the determination of the characteristics 
of vision of any particular individual. Recent publica- 
tions by the Bureau of Standards contain considerable 
information of this sort. 

Mr. BETANCOURT :—To be able to find out among sev- 
eral candidates the eye that is most sensitive to color 
for any particular work would be valuable. 

PROFESSOR HARDY :—We have attacked the problem of 
color measurements in another way; namely, by devis- 
ing an instrument that is literally independent of the 
human eye. This eliminates the human factor and, by 
the integrating attachment which I mentioned, provides 
an artificial observer having a perfectly normal color 
vision that will remain constant over any period of 
years. We have found in our laboratory at Cambridge 
that we no longer attempt to judge colors ourselves but 
invariably allow the instrument to do it and compute 
what sensation a normal observer would receive. 

B. J. LEMON‘ :—in using this instrument, will a color 
expert be necessary to operate-it? It will be something 
like taking an X-ray picture, the interpretation of the 
picture being the important thing. 

PROFESSOR HARDY :—We have not had time to do very 
much work along that line but have found that, once 
the art of interpreting a spectrophotometric curve is 
obtained, predicting what will happen when two colors 
are mixed together is relatively simple. We plan to do 
more work on this problem in the future and hope to be 
able to discover some simple laws which will serve to 
interpret all cases of color:‘mixture. I understand that 
the Eastman Kodak Co. uses a visual spectrophotometer 
in the control of the color filters it manufactures. This 
Designer, Hudson Motor Car Co., Detroit 
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work is usually done by a man with a high-school edu- 
cation, so special training does not seem to be necessary. 

A MEMBER:—Referring to the light that you would 
have on excitation, you mention the primaries of red, 
green and violet. Am I correct in assuming that you 
establish your color theory on these three primaries, 
or are you using the standard primaries of red, yellow 
and blue? 

PROFESSOR HARDY :—I think we are talking about two 
different things. The color primaries that I assumed 
were the primary sensation-values of the human retina 
taken from the colorimetry report of the Optical So- 
ciety of America. The three color primaries to which 
you refer are undoubtedly the so-called subtractive pri- 
maries that relate to mixtures of pigments. Making 
any assumptions when using a spectrophotometer is, of 
course, unnecessary unless we desire to calculate the 
sensation values. 


Applications Yet To Be Found 


A MEMBER:—What do you regard as the most practi- 
cal use for the color analyzer? 

PROFESSOR HARDY :—We have been concerned princi- 
pally with the construction of this instrument and have 
had only a limited amount of time to investigate its ap- 
plications. I may say, however, that the usefulness of 
the results obtained with a spectrophotometer has never 
been questioned. The difficulty has been chiefly that 
the time required to obtain results was so long that it 
was not suitable for routine operations. We may re- 
gard this instrument, therefore, as a new tool for which 
the future will doubtless find applications that we can- 
not foresee at present. 

RALPH DWIGHT :—I have had customers say that the 
trimming material of one part is different in color from 
another. In other words, they think you did not use the 
same kind of trimming on the door, for instance, as on 
the rear-quarter panel. If certain samples of the trim- 
ming material went through a machine of that type, 
we could say that they were scientifically tested and we 
are satisfied that the colors match. 
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E. W. BERNHARD’ :—If a piece of cloth having a cer- 
tain color and trimming of a certain color look different 
to the eye, will the spectrophotometer show only the 
color, or will it detect the same difference as the eye? 

PROFESSOR HARDY :—If there is any real color differ- 
ence, the color analyzer will detect it. Two fabrics 
can, however, have the same color but look different to 
the eye because of a difference in weave. The color 
analyzer has only the brains with which it was supplied 
and is consequently not bothered by the weave of the 
material. It simply examines the light from the sample 
and compares this with the arbitrary magnesium-car- 
bonate standard. For instance, the color analyzer will 
match a cotton and a silk sample, which is very difficult 
to do visually. The gloss of the silk sample is a dis- 
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tracting influence that makes concentration on the color 
comparison difficult. 

Mr. BERNHARD:—Do you mean that the machine 
measures colors and if we get two different things, one 
with gloss and the other without, we must have a dif- 
ference in the machine to make them match to the eye? 

PROFESSOR HARDY :—Strictly speaking, the color of a 
glossy surface depends upon the angle at which it is 
viewed. Consequently, a sample with gloss can be 
matched to one without gloss only for some particular 
angle of observation. In the color analyzer, we stand- 
ardized on 45-deg. illumination and normal viewing be- 
cause this corresponds to the conditions under which 
samples are ordinarily observed and compared. The 
instrument does not measure the gloss of the surface 
but eliminates this factor so far as possible from color 
determinations. 





Airplane Body and Wing Forms 


T IS, I think, fully in accordance with engineering to say 

that the efficient shape is the most beautiful. In the 
bodies of airplanes today the model from which we work 
is the trout, for example. 

When we examine the progress of structures through the 
air, it is discovered that the body offering the least re- 
sistance in the air is that which probably would offer the 
least resistance in water also; namely, that of a good 
fish-shape. One of the remarkable things about fish is that 
they may have blunt noses but slender tapering tails. If 
you think of the cod and salmon as examples, you will 
discover the best form for the body. 

Up to the present, we have not succeeded in following 
those forms specifically, except in certain outline. The 
cross-section of most airplane bodies has been rectangular, 
but before long, I think, we should approximate round 
cross-sections. The longitudinal sections are true to the 
form of fish, and insofar as they fail to be so, reduced 
efficiency and less satisfactory performance result. 

If you will look at illustrations of passenger-carrying 
cabin planes and classify them as to which one looks most 
nearly like a good fish such as a trout, you will be safe 
in rating it high; it will perform well; it will have high 
speed and very low head-resistance, and probably will be 
inherently fairly strong. If you see one having many 
angles along the lines, with projections and the like, you 
may rate it as being not so good. 

Some people cannot understand why the fish does not 
swim backward. Ten years ago the best racing automobiles 
were built with a sharp nose, and no attention was paid 
to the shape at the rear. Subsequently, the designers dis- 
covered that the best way to run these cars was backward. 
The fish has been in the water many thousands of years 
and its body has acquired the right shape. It is not acci- 
dental; it has a long slender tapering tail which nature 
has found to be the best means of letting the fish move 
through the water. 

We have not yet come in general to a round body cross- 
section similar to that of a fish’s body. We are making 
progress in that direction, but our mathematical knowledge 
is not equal to the demands of the structural analysis that 
follows: we cannot tell whether the material is thick enough 
and strong enough. At present we are using plywood to 
get such rounded forms. I hope that in the next few years 
we shall have sufficient mathematical ability for the solu- 
tion of the problem, so that we can use as well-rounded 
forms as are needed to meet the requirements. 

In the making of airplane wings we are trying to devise 


a covering that will carry all of the stresses, such as a ply- 
wood or metal covering, so that we can do away with all 
the internal trussing. There, again, the outer shape must 
eventually represent the curve that carries the stresses, 
and this seems to me to be in the direction of true art; that 
is, that which is most beautiful would also be the most 
practical. 

In the early airplanes little consideration was given to 
exterior attachments. One of the early Wright planes 
had long wings and the engine was placed in the proper 
position, with the pilot beside it, the passenger beside him, 
and the gas tank up somewhere. Every one of these ob- 
jects offered separate resistance to the wind. Eventually, 
when they were arranged lengthwise, like peas in a pod, 
with a surface put around them, it was found that the 
speed of airplanes jumped over night from 40 to 65 m.p.h. 
That was the first time we had really thought of the fish’s 
form as representing a body. There had been no body to 
an airplane up to then. One after another the developments 
of the airplane, from the early crude form to the present, 
have been developments in the artistic trend. 

In the early days we felt so afraid of stress analysis that 
we were urwilling to have tapering wings. We started 
with a wing that had a chord of 6 ft. carried to the end. 
Now, if you look at a large transport plane, you will observe 
a large section near the fuselage tapering off in thickness 
as it goes outward. This is an artistic development; the 
loads on that cantilever truss are graduated outward from 
the center of the fuselage, and that contributes to the ap- 
pearance as well as to the efficiency. 

I believe it is to be expected that in time the bodies 
of airplanes will become higher than they are wide. At 
present the difficulties probably lie in the torsional forces 
thrown upon the body by the tail surfaces. It must also 
be remembered that propulsion in the airplane is derived 
from rotational energy, through the propeller, translated to 
the plane, which must always resist a reverse torque of the 
engine. Therefore, on every plane one wing is arranged 
to have a greater lift than the other to counteract the 
torque. The same thing is carried into the body form; 
the tail surfaces at the end of the long body produce tor- 
sional stresses in the body. 

We must remember that the fish form was evolved for 
movement in the water and that the bird body is really a 
better form for the air, although at present most of our 
airplane design is suited to fish form rather than to bird 
form.—Baldwin M. Woods, dean of the University of Cali- 
fornia, in discussion at Northern California Section meeting. 
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Fluidity of Aviation-Engine Oils 


Discussion on E. R. Lederer and F. R. Staley’s Annual 
Meeting Paper’ 


StELECTION of the proper crude is an important 

consideration in the manufacture of aviation- 
engine oils. The authors class petroleum into as- 
phalt-base, paraffin-base and mixed-base crudes, stat- 
ing that scientific research and actual-performance 
tests have demonstrated the advantages of paraffin- 
base oils over asphalt-base oils for aviation engines, 
and that their superiority is now conceded by most 
authorities. Much attention has been given recently 
to the dewaxing and fractionating of lubricating oils, 
and this has resulted in an improvement in their 
quality and in their unrestricted use as “all-weather 
aero oils.” 

After quoting statements from several authorities 
who agree that an oil which will meet both summer 
and winter requirements is desirable, the authors give 
the definitions of viscosity, fluidity, consistency and 
plasticity determined by the American Society for 
Testing Materials and then discuss the fluidity or 
consistency of aviation-engine oils below their A. S. 
T. M. pour-points and the significance of dewaxing 
paraffin-bearing oils. 

Charts are presented and explained which show 
the effect produced on the A. S. T. M. pour-point by 
the addition of wax to a partly dewaxed paraffin- 
base oil, and the behavior of an oil at three different 
temperatures. A diagram of a fluidity machine is 
given and the results of tests made thereon are 
shown. Curves showing the comparative fluidities 
of three kinds of Grade 1 aero oils and an oil pro- 
duced from a California crude; a similar series of 
curves for Pennsylvania and Ranger paraffin-base 
and for Coastal oils having viscosities corresponding 
to Grades 2 and 3 aero oil; and a series of fluidity 
curves for several oils from various crudes corre- 
sponding to Grade 4 Liberty aero oil are presented. 

In conclusion, oil consumption is discussed and the 
subject of the stability of an oil in service is treated. 
Other methods of testing are outlined, and the state- 


ROBERT E. WILKIN*:—Mr. Staley has given the re- 
sults of tests made in his pressure viscosimeter, using 
one pressure. I wish to discuss results which were ob- 
tained at temperatures below the pour-point of the oil 
when the apparent viscosity is measured in a pressure 
viscosimeter under different pressures. 

Mr. MacCoull, of the Texas Co., has devised a vis- 
cosity-temperature chart so that viscosity of oils in true 
liquid state can be plotted as straight lines. If the ap- 
parent viscosity of an oil with high cold-test is deter- 
mined under a pressure of 5 to 10 lb. per sq. in. in a 


‘Published in the S.A.E. JOURNAL, February, 1929, p: 148 
Mr. Lederer is vice-president and director of the Texas Pacific 
Coal & Oil Co., of Fort Worth, Texas, and a member of the 
Society. Mr. Staley is chief chemist of the same company. 
The abstract printed with the paper in the February number is 
reprinted herewith, supplemented by an abstract of the accom- 
panying discussion. 

2? M.S.A.E.—Automotive engineer, lubricating department, Stand- 
ard Oil Co. (Indiana), Chicago. 
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ment is made that the necessity for dewaxing par- 
affin-base oils and fractionating them to obtain a 
close-cut homogeneous product has resulted in the 
development and installation of new types of equip- 
ment for both the steam and vacuum distillation of 
lubricating oils. The authors say that these develop- 
ments are of great importance for the development 
of all high-speed, high-compression, internal-combus- 
tion engines. 

Discussion of the paper by the first four members 
was oral at the meeting; the remainder is submitted 
written discussion. Various tests mentioned, the re- 
sults of some of which are given, show among other 
indications that changes in apparent viscosity with 
changes in pressure, when correlated with engine- 
starting conditions, indicate that some definite rela- 
tion exists between torque required and viscosity of 
the oil under high rate-of-shear conditions; that it is 
important to determine the viscosity at the correct 
pressure; that a power-driven Osborn testing-machine 
is a ready means of measuring the starting resistance 
of an oil and gave the same directional relationships 
that were found in engine tests; that an oil containing 
wax will be motionless until a certain shearing stress 
is applied and thereafter behaves like a _ viscous 
rather than a plastic substance. 

Data are given from an investigation of the prob- 
lem of oil fluidity through an airplane pump-assembly, 
the results showing that the Furol viscosity and 
Greiner charts fail to indicate what an oil will do in 
actual service. One group of discussers question 
some of the statements made by the authors in their 
paper and disagree with them. The authors respond 
by citing their authorities and reply to the exceptions, 
concluding with the statement that automobile engi- 
neers and chemists have endeavored for some time to 
induce the American Society for Testing Materials to 
adopt a standardized volatility test, claiming that low 
volatility is a characteristic of a good lubricating oil. 


modified Saybolt universal instrument, it will be consid- 
erably higher than indicated by this straight-line chart. 
If the apparent viscosity is determined at 100 lb. per 
sq. in., it will be greater than indicated by straight-line 
chart, but not as great as at lower pressures. We found 
with this instrument that, at pressures of 200 lb. per 
sq. in. or greater, the apparent viscosity is the same as 
indicated by the chart and, under such conditions, is the 
same as when all the wax is removed from the oil. 
Therefore, under such conditions, the performance of 
the oil is independent of the cold test. 

To correlate the foregoing results with engine start- 
ing, we plotted viscosity against cranking torque and 
found that there is some definite relation between the 
torque required end the viscosity of the oil under high 
rate-of-shear conditions. In fact, two oils having the 
same viscosity at zero deg. fahr., as determined from 
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the viscosity-temperature chart and actually found to 
have the same viscosity in the pressure viscosimeter at 
high pressure, required the same cranking torque at 
zero deg. fahr., although one oil would pour at zero and 
the other was solid at 20 deg. fahr. This means that, 
under conditions of high rate of shear which corre- 
sponds to a very fast rate of flow through the Saybolt 
instrument under high pressure, the effect of cold test 
is eliminated. This applies to engine cranking. 

The results under low pressure and low rate of shear 
in the oil film may apply to oil circulation through the 
oil lines, provided the conditions of the test correspond 
to the conditions in question. For these reasons, it is 
necessary to duplicate service conditions when making 
laboratory tests. If the oil is used under high rate of 
shear, the effective viscosity can be determined from the 
viscosity-temperature charts regardless of cold test. 


Effect of Pressure on Viscosity 


Dr. J. C. GENIESSE*:—In making a similar set of ex- 
periments, we found that the energy required to turn 
an engine at low temperatures is proportional to the 
viscosity of the 
oil at the same 
temper a- 
tures. We no- 
ticed, as did Mr. 
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some oils at 
lower pressures 
and discovered 
that we could 
reverse the or- 
der of viscosity 
of the oils en- 
tirely by simply changing the pressure; that is, one oil 
would be more viscous at a pressure of 10 lb. per sq. 
in., but another would be more viscous at 20 lb. per sq. 
in. Therefore, it is very important to determine the 
viscosity at the proper pressure, if the results are to 
have any significance. 


045 +10 415420 
jemperature , deg. fahr 

Fic. 1—OIL-FILM RESISTANCE DE- 
TERMINED BY POWER-DRIVEN OSBORN 
Roap-OIL TESTING-MACHINE 


Film-Resistance Tests with Osborn Machine 


J. P. STEWART*:—In some low-temperature engine- 
starting tests carried on several years ago, we found 
that viscosity determinations did not always predict the 
performance of the oil in an engine. For instance, 
among the oils tested were two that had Stormer vis- 
cosities at the temperature of the engine tests in the 
order of about 90,000 for oil No. 1 and about 60,000 for 
oil No. 2. According to the viscosity determinations, 
oil No. 1 should have caused the harder starting; but we 
found that it actually provided easier starting than did 


3M.S.A.E.—Research chemical engineer, Atlantic Refining Co., 
Philadelphia. 

*M.S.A.E.—Automotive research engineer, Vacuum Oil Co., 
Paulsboro, N. J 

5 M.S.A.E.—Chief, heat and power division, Bureau of Standards, 
City of Washington. 


oil No. 2. Both engine tests and viscosity determina- 
tions were checked a number of times. 

In the Stormer method, determinations are made on 
a body of oil; in an engine the resistance ig caused by 
a film of oil. It was felt that this difference was the 
cause of the non-agreement. In seeking an instrument 
the indications of which would be governed by an oil- 
film similar to that of the engine, we experimented with 
an Osborn road-oil testing-machine and found that this 
instrument gave the same directional relationships that 
we had found in the engine test. This was weight oper- 
ated, however, and did not deal with forces or velocities 
equivalent to those encountered in an engine. The in- 
strument was therefore modified into a power-driven 
device. In this a journal is rotated within a bearing 
and the bearing has an arm by means of which the re- 
sisting torque is measured. It is driven by an electric 
motor at a speed selected to correspond to the average 
rubbing-speed in an average engine at an engine speed 
of approximately 30 r.p.m., which we felt was the mini- 
mum cranking-speed at which a start could be assured. 
Results are plotted in terms of torque and temperature, 
as shown in Fig. 1. 

Taking points as widely separated as +20, +10 and 
zero deg. fahr., the curve is practically a straight line 
when drawn on arith-log paper as shown. If individual 
points are determined for, say, each 2 or 3 deg., the 
curves for some oils show a hump in the neighborhood 
of the normal pour-test of the oil, as indicated by the 
dotted line. This hump apparently corresponds to the 
plastic stage mentioned in the paper, and has to do with 
the wax formation in the oil. Above and below the 
hump the curve is practically the same straight line. 
We have found this instrument a ready means of meas- 
uring the starting resistance of an oil.’ Its results may 
seem somewhat rough, but we have found that it checks 
fairly well with the determinations made in the engine 
tests mentioned. 


Shearing Stress Related to Film Thickness 


Dr. H. C. DICKINSON’—Regarding the difference be- 
tween plasticity and viscosity, some plastic substances 
have a true static resistance in addition to a viscous re- 
sistance. This is very nearly true of some of the par- 





Fic. 2—AIRPLANE PUMP-ASSEMBLY DRIVEN BY 3-HP. 
MorTor aT 1500 R.P.M. AND COOLED WITH BRINE 
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affin oils which contain wax. Such an oil will be motion- 
less until a certain shearing stress is applied and, 
beyond that, it behaves approximately as a viscous 
substance. 

Measurements taken with an instrument such as the 
Stormer viscosimeter ought to be fairly representative, 
but the difficulty is that the measurements must be 
made at a shearing stress related to the thickness of 
the film, which corresponds to the shearing stress which 
exists in an engine cylinder when starting. I see no 
reason why that method of measurement should not 
give a true comparison between viscous and plastic 
liquids as regards resistance to motion, provided the 
measurements are made at a shearing stress which is 
comparable to that used in the engine. 


Fluidity of Aircraft Lubricating Oils 


C. M. LARSON':—Long-distance flying has brought 
about a change in lubricating-oil requirements, because 
an airplane leaving a field in the North may start where 
the temperature is 15 deg. fahr. and land at a field in 
the South where the temperature is 78 deg. fahr. The 
method used during the war, that is, preheating the oil 
before it is placed in the engine, is obsolete. It was 
necessary, therefore, to investigate the problem of 
fluidity so as to make United States Government Lib- 
erty Aero Oil Grades 3 and 4 suitable for present-day 
flying conditions. The method of attack was to investi- 
gate the Furol viscosity-temperature curves of several 
blends made from different crudes, and blends from 
dewaxed stocks. The oils tested are listed in Table I. 
They were run also at ground temperatures in a Wright 
Whirlwind pump-assembly driven by a 3-hp. electric 
motor, as shown diagrammatically in Fig. 2 and photo- 
graphically in Fig. 3. The brine-cooled supply tank is 
shown in Fig. 4 

The oil under consideration and the entire pump- 


* M.S.A.E Supervising engineer, Sinclair Refining Co., New 
York City 


TABLE 1—OILS TESTED 


Test Grade 
No. Identification No. 
5 Mid-Continent Liberty Aero 
9 Ranger Liberty Aero oA 
12 Pennsylvania Liberty Aero 4 
13" Pennsylvania Liberty Aero 3 
14 Asphaltic Liberty Aero 4 
15 Processed Oil 4 
16 Mid-Continent Liberty Aero 4 


Viscosity, 100 sec. at 210 deg. fahr pour-point, 40 deg. fahr 
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assembly were chilled to a predetermined temperature. 
The motor-driven pump was started and, when the dis- 
charge pressure reached 60 lb. per sq. in., the grams 
per second flowing were recorded. The motor speed 
was 1500 r.p.m. during all runs, as indicated by a 
tachometer. The time from the starting of the pump 
until a pressure of 60 lb. per sq. in. was reached, with 
the discharge valve properly set, is stated in seconds. 
The following readings were taken at each temperature 
increment during each run: 


T Temperature of the pump with the thermome- 
ter against the pump casing 

T, Temperature of the oil in the tank near the 
suction 

r Temperature of the discharge oil 

P = Pressure of the discharge oil, 60 lb. per sq. in. 

V = Vacuum or suction pressure in inches of mer- 


cury read on a manometer 
G Total flow, grams 
S = Time of flow, seconds 

G/S Grams per second 

If the Furol viscosity-temperature curves of the air- 
craft lubricating oils shown in Fig. 5 are taken as a 
means of grading each as to its fluidity character at 
low temperatures, a different rating of fluidity is ob- 
tained when the oil 
is circulated through 
the pump assembly. 
For example, com- 
paring oils Nos. 13, 
14 and 16, which 
have the same vis- 
cosity at 38 deg. 
fahr., oil No. 13 had 
a rate of circulation 
of 27 grams per 
sec., oil No. 16 a 
rate of 46 grams 
per sec. and oil No. 
14 a rate of 68 
grams per sec. The 
most * age epi are 
oils Nos. 13 and 12. 
The Furol viscosi- 
meter shows oil No. 
13 to have the bet- 
ter viscosity-temper- 
ature curve, and 
analysis proved oil 
No. 12 to be solid at 
a higher tempera- 
ture than oil No. 
13; yet oil No. 12 pumped very well at low temperatures. 

The difference in the nature of the wax content of 
paraffin-base oils can be illustrated by using cup grease 
to represent crystalline wax and fibrous grease to rep- 
resent amorphous wax. The two having the same con- 
sistency, the former has the lower shear. That is why 
oil No. 12, with the higher pour-point and higher Furol 
viscosity, pumps more easily than oil No. 13, because 
oil No. 12 has crystalline-wax content and oil No. 13 
has amorphous wax. 


F1G.4—BRINE-COOLED SUPPLY TANK 


Fluidity-Test Relationships Inconsistent 
It was hoped that fluidity had a definite rela‘ionship 
to viscosity times pour-point, but this does not seem to 
be true. It seems that the small pressure-head of the 
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Furol viscosimeter is insufficient to give the true fluid- je 4 To 122 

° . . . . . . ° ° 120r | — T T — = rT T — — rT 7 

ity relationship of aircraft lubricating oils; however, | | 

the larger jet makes it possible to study the viscosity- NOf- SS SE SN hence | 

temperature curve at a lower temperature than with 9 

the Saybolt universal viscosimeter. Nor does the con- nes 3 1 [anne BRGRE SBONE Eki QSNN dGaidh nada 

stant-pressure viscosimeter seem to be the solution, = | 
‘ ; ‘ ° , 90 T t + + + + + + + ; 

because the effect of drawing oil through 34-in. suction- 

piping and the channeling effect of the oil, making it lt 


difficult to move or be drawn into the mesh of the gear 
pump, are not duplicated in a short-tube constant-pres- 
sure viscosimeter, and less so in the Furoi viscosimeter. 

The Wright pump, Fig. 3, and the oil-storage tank, 
Fig. 4, were enclosed in separate cabinets each provided 
with brine coils, heaters and fans, to effect temperature 
control. The oil-lift was equivalent to about 18 in., the 
manometer in the suction line indicating the degree of 
vacuum, and delivered to the rear main-bearing which 
had no journal but was sealed by two plates. The 
pressure, maintained at 60 lb. per sq. in., determined by 
a pressure gage, was regulated by a valve in the dis- 
charge line. The rate of flow in grams per second was 
determined at various temperatures, the procedure be- 
ing to adjust the valve in the discharge line so that the 
pressure reached 60 lb. per sq. in. 1 min. after starting 
the motor. The oil-flow was obtained during the next 
minute, a 1000-cc. beaker and a stop-watch being used 
for accuracy, and a second flow-determination was taken 
during the next minute. The average value of these 
two rates was used for plotting the curve, the speed 
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Fic. 5—FUROL VISCOSITY-TEMPERATURE CURVES OF 


AIRCRAFT LUBRICATING OILS 


THE 


The Curves Afford a Means of Grading Each Oil as to Its Fluidity 


Characteristics at Low Temperatures 
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Fic. 6—TIME REQUIRED TO BUILD UP PRESSURE TO 60 LB. 
PER Sq. IN. AT VARIOUS TEMPERATURES 


of the pump being determined during the next succeed- 
ing minute. 

Some of the oils offered such resistance to starting 
at low temperatures that the circuit breaker in the 
motor circuit repeatedly opened, and many trials were 
necessary before the motor would continue to run. The 
number of trials to start the motor were recorded as 
a crude measure of the starting torque or resistance 
offered by the oil when used in the airplane engine. 

It is interesting to note that certain oils impose 
such a drag on the motor that it will not start, even 
after many trials. The motor is practically locked by 
the adhesive oil in the pump. After many such trials, 
the motor became very hot and in some cases smoked 
badly. 

The time, in seconds, for the pressure to build up to 
60 lb. per sq. in. was also determined as a rough meas- 
ure of the viscosity of the oil in the suction line. The 
motor was stopped as soon as possible so that the tem- 
perature of the pumps would not rise too high, because 
much time was consumed in reducing the pump tem- 
perature to a low value again. An extract from the 
log sheets placed the oils in the order shown in Table 2 
when considering the starting torque or effort neces- 
sary to start the pump at low temperatures. 


TABLE 2—ORDER OF OILS WHEN CONSIDERING STARTING TORQUE 
AT LOW TEMPERATURES 


Number of Trials Lowest Tempera- 


Lowest Tempera- Necessary ture at Which 
ture at Which Before Pump Pump Continued to 
Pump Would Start Continued Run on First Trial 
Oil No. Deg. Fahr. to Run Oil No. Deg. Fahr. 

16 17 3 16 26 

15 16 8 12 29 

13 20 39 5 32 

14 26 5 13 34 

9 27 38" 15 35 

12 28 1” 14 36 

5 29 15° 9 37 


«Motor very hot. 
>No oil flewine 


no reduction of pressure on suction side. 
¢ Speed very low. 
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Fig. 6 clearly shows the number of seconds required 
to build up pressure to 60 lb. per sq. in. at various 
temperatures. Fig. 7 discloses that the G/S curve of 
the oils, which the Greiner curves of Fig. 5 show to 
contain considerable wax, are smooth curves rising 
almost vertically and drooping to the right with higher 
temperatures. The G/S curves of the oils that have 
fairly straight Greiner curves do not rise so abruptly 
and have a pronounced “knee” at about 32 deg. fahr., 
after which the curves take an upward trend with 
higher temperatures. 

Fig. 7 shows that No. 16 and No. 15 oils have the 
best fluidity showing at low temperatures. The slope 
of the curve for No. 16 oil places it slightly ahead of 
No. 15 oil, which has a curve nearly vertical at the low- 
temperature position. No. 12 and No. 5 rank next; 
but it was noticed that, as the length of run increased, 
there was a noticeable reduction in the actual oil-flow 
through the suction line. Therefore, No. 14 is fourth 
and No. 9 is fifth in the true order of fluidity. The 
number of trials required to start the pump indicates 
that No. 16 leads the field, with Nos. 15 and 14 follow- 
ing closely. 

This discussion clearly shows that the Furol viscosity 
and Greiner ‘charts fail to indicate what an oil will do 
in actual service. The investigation is being continued 
at low temperatures, varying the speed of the pump for 
more accurate data. 


Question Superiority of Paraffin-Base Oils 


S. P. MARLEY’, C. J. LIVINGSTONE’, and W. A. GRUSE’: 
—It seems that the statement in the paper that “Scien- 
tific research and actual performance-tests during the 
last two years have demonstrated the advantages of 
paraffin-base oils over asphalt-base oils for aviation en- 
gines, and their superiority is now conceded by most 
authorities” should not be overlooked. While we believe 
the authors have shown an advantage in using low 
cold-test paraffin-base oils at zero temperature, we feel 
that such an advantage does not prove the foregoing 
statement. We should like to know the source from 
which they quote. 

It must be recognized that, where low temperatures 
are encountered, the high viscosities of naphthene oils 
constitute an objection to their use; but, so far as film- 
forming properties and film stability are concerned, we 
know of no established experimental evidence for the 
superiority of one kind of oil over another. 

When the authors mention volatility and evaporation 
tests in the same breath, we should like to know if they 
have evidence to show that volatility at very high tem- 
peratures is objectionable. It is obvious that volatility 
at low temperatures, such as are found in the crankcase, 
as possessed by light neutral oils, will increase evapora- 
tion loss and oil-consumption. But there is no neces- 
sary relationship between over-all volatility and oil 
consumption. An oil could easily be prepared which 
would show less over-all volatility but higher consump- 
tion than another oil completely volatile at very high 
temperatures. 

Again, we do not agree with the authors in their 
statement that flash-point is an index of volatility of an 


7 M.S.A.E.—Research engineer in petroleum technology, Mellon 
Institute of Industrial Research, Pittsburgh. 

8’ Jun. S.A.E.—Industrial fellow, petroleum fellowship, Mellon 
Institute of Industrial Research, Pittsburgh. 

®M.S.A.E.—In charge of petroleum research, Mellon Institute 
of Industrial Research, Pittsburgh. 





oil. In fact, a flash-test rarely tells anything useful 
about a lubricating oil, except, probably, to show con- 
tamination with very light materials. 


Want All-Weather Oil Volatility-Test 


E. R. LEDERER AND F. R. STALEY:—The authorities 
requested by Marley, Livingstone and Gruse are quoted 
in our paper: 


(1) Commander E. E. Wilson shows the advantage of 
the flat viscosity-temperature curve, or low 
temperature-viscosity coefficient. He says, “Par- 
affin-base oils seem more suitable for our pur- 
pose.” 
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Fic. 7—CURVES PLOTTED ON THE BASIS OF GRAMS PER SEC- 
OND VERSUS TEMPERATURE 
The Grams-per-Second Curves of the Oils, Which the Greiner 
Curves of Fig. 5 Show to Contain Considerable Wax, Are Smooth 
Curves. Rising Almost Vertically and Drooping to the Right at 
Higher Temperatures. The Grams-per-Second Curves of the Oils 
That Have Fairly Straight Greiner Curves Do Not Rise so 
Abruptly and Have a Pronounced “Knee” at about 32 Deg. Fahr., 
the Curve then Taking an Upward Trend at Higher Temperatures 


(2) Wilkin, Oak and Barnard: “The necessity for 
both low temperature-coefficient of viscosity and 
low pour-test in lubricants to be used at low 
temperatures.” 

(3) Actual flight-tests show that consumption per 
flying hour of asphalt-base oils is much higher. 

Messrs Marley, Livingstone and Gruse admit that, 

“Where low temperatures are encountered, the high 
viscosities of naphthene oils constitute an objection to 
their use.” We are talking about “all-weather” oils 
because, from a practical viewpoint, these are the only 
ones that can be considered for aviation. 

(Concluded on p. 77) 
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Effect of a Centrifugal Supercharger 
on Fuel Vaporization 


By C. Fayerre Taytor! 


SEMI-ANNUAL MeErtine PAPER 


SY PPLEMENTING the results of an investigation 
\J at the Massachusetts Institute of Technology on 
supercharging a _ single-cylinder automobile engine 
which were presented at the 1928 Annual Meeting, 
this paper reports a study that was made to deter- 
mine whether the mechanical action of a high-speed 
centrifugal supercharger improves engine perform- 
ance by increasing the degree of atomization and va- 
porization of the fuel in the inlet manifold. While 
changes in the degree of fuel atomization and vapor- 
ization might be measured directly by sampling the 
gases as they pass to each cylinder, an indirect eval- 
uation of these changes by measuring their effect on 
engine performance was considered more practicable. 
Tests were made on a six-cylinder automobile engine 
connected to an electric cradle-dynamometer. The 
usual exhaust jacket was removed from the intake 
manifold to avoid any possibility of obscuring the de- 
sired results and a normal and a supercharged car- 
bureter of identical design were connected to the in- 
[Neos of the Massachusetts Institute of Tech- 
nology has for some time been conducting, in 
addition to other internal-combustion-engine research, 
an investigation into various phases of supercharging. 
A paper’ presented at the 1928 Annual Meeting of the 
Society gave the results of a study on supercharging 
a single-cylinder engine, in which the effect of super- 
charging on the condition of the fuel-air mixture was 
intentionally eliminated by locating the supercharger 
well away from and on the inlet side of the carbureter. 
It is realized, however, that when the mixture of fuel 
and air passes through a supercharger the effect of 
certain types of supercharger upon the condition of the 
fuel-air mixture may be an important factor. This ap- 
plies especially to the high-speed superchargers of the 
centrifugal type, the manufacturers of which have 
made many claims that the mechanical action of the 
high-speed rotor has a beneficial effect on the mixture 
that is a very important advantage of this type of 
equipment. 

The object of the investigation herein reported on 
was to determine whether the mechanical action of a 
high-speed centrifugal supercharger, as distinct from 
its action as an air compressor, increases the degree of 
atomization and vaporization of the fuel in the inlet 
manifold to an extent that would result in improved 
engine-performance. 


HE internal-combustion-engine research labora- 


1M.S.A.E.—Associate professor, 
Technology, Cambridge, Mass. 
2See S.A.E. JOURNAL, February, 1928, p. 195. 


8 Lieuts. Emile Chourre, W. K. Patterson, L. G. Webb and J. F. 
Wegforth, U. S. N. 


Massachusetts Institute of 
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take manifold by passages of as nearly identical 
length and shape as possible. Comparative runs with 
the two carbureters were made at four speeds and 
three loads, engine conditions, including the inlet- 
manifold pressure and temperature, being kept as 
nearly the same as possible in each pair of compara- 
tive runs. 

The conclusions drawn from these tests are that the 
mechanical-mixing effect of the high-speed centrifugal 
blower at approximately full load causes increased 
brake mean effective pressure, decreased specific fuel- 
consumption and a slightly increased mixture-ratio 
range. With increasing blower-speed, other condi- 
tions being held constant, a tendency toward increased 
maximum brake mean effective pressure, reduced fuel- 
consumption and an increased firing range was ob- 
served. These improvements are more pronounced 
with a less-volatile fuel. At three-quarter and lower 
loads, when commercial gasoline was used as fuel, no 
improvement in engine performance was obtained. 


The carrying out of such an investigation is compli- 
cated by the fact that, in addition to any mechanical- 
mixing effects which may be present, the use of a super- 
charger usually involves an increase in temperature of 
the charge, which in itself tends to increase fuel vapori- 
zation. In these tests it was necessary to compensate 
for this temperature effect, as well as to eliminate the 
effect of the increased inlet pressure which is usually 
associated with supercharging. 

The work on which the present paper is based was 
done largely by officers® of the United States Navy who 
have been studying at the Massachusetts Institute of 
Technology under the direction of the author. Consid- 
erable assistance was afforded by the Navy Department 
in securing equipment for this work. 


Method of Attack 


Measurement of changes in the degree of fuel atomi- 
zation and vaporization in an engine manifold might be 
made directly by some method of sampling the gases as 
they pass to each cylinder. It seemed more practicable, 
however, to evaluate such changes indirectly by meas- 
uring their effect on engine performance. 

When the fuel mixture from the carbureter of a gaso- 
line engine passes directly into the rapidly revolving 
rotor of a centrifugal supercharger, the particles of 
liquid fuel that are not yet evaporated probably are 
broken up into a very finely divided state much more 
quickly, and perhaps more completely, than would be the 
case in the conventional inlet manifold without the su- 
percharger. This mechanical action, as distinct from 
the pressure and temperature rise due to compression, 
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might be expected to result in the following changes in 
the condition of the fuel-air mixture: 


(1) An increase in the quantity of fuel carried by the 
air-stream and a decrease in the quantity ad- 
hering to the manifold-walls 

(2) More rapid evaporation of the fuel, due to in- 
crease in the evaporating surface, and hence 
more complete evaporation during the time the 
mixture is passing from the carbureter to the 
cylinders. In the optimum case, evaporation 
would reach equilibrium conditions before the 
mixture enters the cylinder 

(3) A lower temperature and a somewhat greater 
density of the mixture entering the cylinder, 
because of the more complete evaporation of 
the fuel in the manifold 

(4) A more intimate and more uniform mixture of 
air and fuel entering the cylinder 


Influences that these changes might be expected to 
have on the performance of the engine may be classified 
as (a) effects resulting from improved uniformity of 
distribution in the manifold, primarily due to items 
(1) and (2), and (b) effects due to improved volumet- 
ric and combustion efficiency, due to items (3) and (4). 
in the uusal gasoline engine the improvement in distri- 
bution undoubtedly would be the major influence on en- 
gine performance, since in most engines distribution is 
by no means perfect. The improvement in volumetric 
and combustion efficiency would in most cases be very 
small, even though the fuel were completely evaporated 
before entering the cylinder. 

S. W. Sparrow has pointed out* that, if distribution in 
a multi-cylinder engine is faulty, fuel consumption is in- 
creased, power is decreased and a narrowing of the ap- 
parent limits of mixture ratio for satisfactory opera- 
tion, as compared with the case of uniform distribution, 
occurs. These effects are borne out by the experience 





*See National Advisory Committee for Aeronautics Technical 
Note No. 163. 





Fic. 1—-APPARATUS USED IN MAKING THE TESTS 


This Consisted of a 1926 Chrysler-70 Six-Cylinder Automobile 


Engine Connected to a 
Sprague Electric Cradle-Dynamometer; the Usual Instruments for 


perature, Pressure, Power and Fuel Consumption; a Manometer for 


Inlet-Manifold Depression and an Iron-Constantan Thermocouple 


Temperature of the Entering Mixture 
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Fic. 2—-METHOD OF CONNECTING THE NORMAL AND THE 
SUPERCHARGED CARBURETER TO THE INLET MANIFOLD 
The Two Carbureters Were Identical in Design, and the Length 
and Shape of the Passage between the Carbureter and the Intake 
Manifold Were Made as Nearly the Same as Possible in Both 
Cases except for the Blower. Gate Valves Enabled Either System 
To Be Put into Operation at Will. The Connection of the Air- 
Heater to the Supercharged Carbureter Used in a Later Series 
of Runs Is Indicated by Dotted Lines 


of many engineers familiar with internal-combustion- 
engine operation. Conversely, if faulty distribution is 
improved, a gain in power and a decrease in fuel con- 
sumption should result.. Consequently, changes in fuel 
distribution in an internal-combustion-engine manifold 
can be detected by the resulting changes in engine power 
and fuel consumption, provided all other factors are held 
constant. Since this method is relatively easy to apply 
in practice, and results expressed in terms of engine 
performance are of primary interest, this method of 
attack was chosen for the present investigation. 


Apparatus 


The apparatus used for these tests included a Chrys- 
ler-70 six-cylinder automobile engine of 1926 model con- 
nected to a Sprague electric cradle- 
dynamometer, as shown in Fig. 1. All 
the usual arrangements for measur- 
ing temperatures, pressures, power, 
fuel consumption and so on were pro- 
vided. In addition, a mercury mano- 
meter was provided for determining 
the depression in the inlet manifold, 
and an iron-constantan thermocouple 
was located in the manifold mixture- 
stream near one of the cylinders to 
determine the temperature of the mix- 
ture at this point. 

The engine was altered by remov- 
ing the usual exhaust jacket from the 
intake manifold, since the presence of 
this jacket would obscure the results 
desired. The intake manifold was 
therefore entirely free from external 
heating devices. The supercharger 
used was built by the Green Engineer- 
ing Co., and was a high-speed centrif- 
ugal type fitted with a multiplying 
gear with a ratio of 7 to 1. The low- 
speed shaft of the multiplying gear 
was driven through a belt by an ad- 
justable-speed electric motor. 


Measuring Tem- 
Determining the 
o Determine the 
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FIG. 3—CURVES OF TEST RESULTS 
The Runs at Full Load Are Shown in the Top Row, Those at from Left to Right, Approximately 1000, 1500, 2000 and 25 


Three-Quarter Load in the Middle Row and Those at Half Load R.P.M. The Fuel Used in All Runs Was the 


in the Bottom Row The Speeds at Which These Tests Were Gasoline Having a Specific Gravity of 0.735. 


Made Are the Same for Each Vertical Column and Are, Reading Test Data Are Tabulated Below 


Load Full Full Full Full %4 % % % be Me 
Engine Speed, r.p.m 950 1,500 1,935 2,500 956 1.500 1,962 2 460 950 1,443 
Ethyl Fluid, ce. per gal 5 5 0 0 5 5 0 0 0 0 
Spark Advance, deg. is 24 24 24 18 24 24 24 18 24 
Blower Speed, r.p.m 16,240 15,920 16,780 16,350 16,200 16,100 16,320 16,800 16,360 16,480 
Intake-Manifold Depres- 

sion, in. of mercury 1.50 1.50 2.80 3.90 3.85 6.20 6 8.25 9.90 8.75 
Cooling - Water Outlet - 

Temperature, deg. fahr. 160 160 160 160 160 160 169 160 160 160 
Average Mixture-Tempera- 

ture, deg. fahr. 123 100 100 114 118 102 $7 110 124 113 
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The method of connecting the normal carbureter and 
the supercharged carbureter to the inlet manifold is 
shown in Fig. 2. The two.carbureters were identical 
in design, and the length and shape of the passage be- 
tween the carbureter and the intake manifold were 
made as nearly the same as possible in both cases, ex- 
cept for the presence of the blower. Gate valves were 
provided so that either system could be put into opera- 
tion at will. 

On account of the increase in temperature of the mix- 
ture when passed through the supercharger, some 
means of heating the intake air for the normal car- 
bureter to secure the same condition had to be provided. 
A steam jacket surrounding the air intake and control- 
lable by a valve in the steam line was installed for this 
purpose. Under normal operation the supercharger 
would give a higher pressure in the intake manifold 
than the normal carbureter, so that throttling to reduce 
the supercharger pressure was necessary in order that 
the inlet-manifold pressure should be the same in the 
two systems. This was accomplished by partially clos- 
ing the throttle of the carbureter used with the super- 
charger. 

Fuel measurements were made by a volume meter and 
stop-watch in the usual way. Two different fuels were 
used as will be explained later. These were commercial 
automobile gasoline and a mixture of the same gasoline 
with 50 per cent of commercial kerosene. Small quan- 
tities of ethyl fluid were added when necessary to sup- 
press detonation. 


Method of Procedure 


The method of procedure chosen for these experi- 
ments was to make comparative runs with the super- 
charged and unsupercharged carbureters at different 
speeds and loads. For each pair of comparative runs, 
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Fig. 4—CURVES OF MAXIMUM BRAKE MEAN EFFECTIVE PRES- 
SURE, BRAKE MEAN EFFECTIVE PRESSURE AT BEST ECONOMY 
AND SPECIFIC FUEL-CONSUMPTION 


This Chart Was Derived from the Full-Load Curves at the Top 
of Fig. 3 and Shows a Slight Gain in Power 
Fuel Consumption 


and a Reduction in 
for the Supercharged Carbureter 
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engine conditions, including especially the temperature 
and pressure of the charge in the intake manifold, were 
held as nearly the same as possible. The independent 
variable in each run was the rate of fuel-flow, which was 
changed by the carbureter needle-valve from the leanest 
mixture with which the engine would run steadily to a 
mixture so rich that it was well above the point for 
maximum power, the speed of the engine being held 
constant during each set of runs by adjusting the dyna- 
mometer. With this method of procedure, the chief de- 
pendent variable was the brake load. 

Runs were made with automobile gasoline at speeds 
of 1000, 1500, 2000 and 2500 r.p.m. at full, three-quarter 
and half load. The word “load” as used in this paper 
actually refers to a definite depression in the inlet mani- 
fold. “Full load” corresponds to the depression in the 
manifold obtained at full throttle with the unsuper- 
charged arrangement. Three-quarter and half load re- 
fer to the manifold depression determined by the un- 
supercharged arrangement, with the throttle set to give 
three-quarters and one-half of the full-load power re- 
spectively with maximum-power mixture-ratio. For 
each set of comparative runs, the manifold depression 
was controlled by the throttle position. 


Results 


For each pair of comparative runs, curves were 
plotted showing the variation of brake horsepower and 
specific fuel-consumption with varying rate of fuel-flow. 
These curves are shown in Fig. 3 and pertinent data 
are tabulated as part of the caption. From these curves, 
plots were made of the maximum brake mean effective 
pressure, brake mean effective pressure at maximum 
economy and the corresponding specific-fuel consump- 
tions at various speeds. Fig. 4 is such a plot under 
full-load conditions and shows a slight gain in power 
and reduction in fuel consumption at full load when the 
blower is used. At three-quarter and half load the dif- 
ference between the two systems was entirely negligi- 
ble, and the curves are therefore not reproduced. 

The small differences obtained in the foregoing runs 
are believed to be due to the fact that the distribution 
without the blower was sufficiently good so that little 
improvement could be expected. If the distribution 
could arbitrarily be made poorer, a greater difference in 
performance as between the two systems might be dis- 
covered. Accordingly we decided to use a less volatile 
fuel, and a mixture of 50 per cent of kerosene and 50 
per cent of gasoline was found to be satisfactory for 
this purpose. With this fuel mixture a set of compara- 
tive runs was attempted at full load at 1000 and 1500 
r.p.m. using the two systems alternately. Fig. 5 shows 
the results of these runs. An interesting point is that 
at 1000 r.p.m. the engine would not operate without the 
high-speed blower, even though the inlet-manifold mix- 
ture-temperature was held at approximately 130 deg. 
fahr. At 1500 r.p.m. the curves show a marked im- 
provement in favor of the supercharger system, both in 
power, fuel economy and mixture range. 

All of the previous runs were made with a super- 
charger-impeller speed of approximately 16,400 r.p.m. 
In an endeavor to determine whether or not a change in 
impeller speed would affect the results, a series of runs 
was made with different impeller-speeds, the results of 
which are shown in Fig. 6. During these runs the plain 
carbureter was not used and the heater was installed on 
the air intake of the supercharged carbureter, as shown 
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Speed, r.p.m. 963 1,450 
Spark Advance, deg. 18 24 
Blower Speed, r.p.m. 14,700 16,460 
Intake-Manifold Depression, in. of 
mercury 0.8 1.6 
Cooling-Water Outlet-Temperature, 
deg. fahr. 160 160 
Average Mixture-Temperature, deg. 
fahr. 133 128 


Fic. 5—CURVES OF BRAKE MEAN EFFECTIVE PRESSURE, BRAKE 
HORSEPOWER, SPECIFIC FUEL-CONSUMPTION AND INTAKE- 
MANIFOLD TEMPERATURE 


In These Tests a Mixture of 50 Per Cent of Gasoline and 50 Per 

Cent of Kerosene Was Used To Simulate Poor Distribution. Data 

on Test Conditions Are Given Directly under the Charts. Note 

That at the Lower Speed the Engine Would Not Operate without 
the High-Speed Blower 


in dotted lines in Fig. 2, so that the mixture tempera- 
ture could be held constant for this set of runs. The 
intake-manifold pressure was also held constant, ir- 
respective of blower speed, by proper adjustment of the 
earbureter throttle. A series of runs was made at full 
load, as determined by the engine power at lowest 
blower speed, at 1000 r.p.m. of the engine. These runs 
represent the difference in performance at various 
blower speeds when the temperature and pressure of the 
mixture in the intake manifold of the engine remain 
unchanged and should therefore indicate changes due 
to difference in uniformity of mixture. The results 
show that a definite improvement is obtained as the 
blower speed is increased, both in the mean effective 
pressure and in the fuel economy. 


Probable Errors 


These tests were made as carefully as possible by 
experienced observers but are, of course, subject to the 
usual errors connected with a dynamometer test of an 
internal-combustion engine. The probable errors may 
be divided into three classes; namely, instrumental er- 
rors, personal errors and errors due to variations in 
conditions intended to be held constant. 

Since the runs were all comparative, and absolute 
values are of no particular interest, we believe that in- 
strumental inaccuracies introduced no serious error. 
The personal error of experienced observers is also like- 
ly to be small. The chief errors in these experiments 
are probably those due to the fact that conditions, 
‘which are supposed to be held constant, vary slightly in 
spite of all that can be done to maintain them. 

Of primary importance in this set of runs was the 
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maintenance of a constant inlet-manifold pressure and 
temperature, and special care was used to see that 
these were the same in comparative runs. To evaluate 
the probable error in case of variation of these quan- 
tities, separate runs were made to determine the varia- 
tion of engine power with variations of manifold tem- 
perature and pressure. Figs. 7 and 8 show that within 
the range covered by these tests, a variation of 0.1 in. 
of mercury in the manifold pressure caused a variation 
of engine power of approximately 0.16 b.hp. and that a 
change in mixture temperature of 5 deg. fahr. caused 
the power to change 0.15 hp. The observers feel cer- 
tain that the manifold-pressure variation was never in 
excess of 0.2 in: of mercury, and that the manifold tem- 
perature did not vary in excess of 0.5 deg. fahr., which 
would give a maximum variation of 0.45 hp. due to these 
particular causes. This would be an error of approxi- 
mately 1 per cent for the full-power runs. 

A thermocouple exposed to the mixture stream does 
not give a true indication of the temperature of the 
mixture passing through the manifold, due both to 
radiation from the manifold walls and to the fact that 
the mixture may contain drops of liquid which may 
evaporate on the thermocouple. We believe, however, 
that with a given mixture-ratio, similar mixture-tem- 
peratures, as shown by the thermocouple, indicated 
similar temperatures in the manifold which is all that 
was desired in these particular tests. 

The most convincing evidence of a reasonable accu- 
racy of the tests is the fact that all of the curves show 
a definite trend, and all of the points lie on smooth 
curves in a very consistent manner. This leads one to 
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FIG. 6—CURVES OF BRAKE MEAN EFFECTIVE PRESSURE, BRAKE 
HORSEPOWER AND SPECIFIC FUEL-CONSUMPTION AT DIFFERENT 
RATES OF FUEL-FLOW AND BLOWER SPEEDS 


This Test Was Made with Commercial Gasoline Having a Specific 
Gravity of 0.735 to Which 5 Cc. per Gal. of Ethyl Fluid Was 
Added. The Engine Speed Was 1000 R.P.M.; the Spark Advance, 
18 Deg.; the Intake-Manifold Temperature, 135 Deg. Fahr. for 
Blower Speeds of 7000 and 14,000 R.P.M. and 138 Deg. Fahr. for 
21,000 R.P.M.; and the Cooling-Water Outlet-Temperature Was 
160 Deg. Fahr. The Impeller Speeds Are Indicated on the Curves 

















Vol. 


XXV 


July, 1929 No.. 1 





54 S. A. E. JOURNAL 



































Brake Horsepower 




















Intake Manifold Pressure in of Mercury 


Fic. 7—CuRVE OF INTAKE-MANIFOLD DEPRESSION PLOTTED 
AGAINST BRAKE HORSEPOWER FOR THE FREE CARBURETER 


This Test Was Run at 1437 R.P.M., Using Commercial Gasolin 
to Which 5 Cc. per Gal. of Ethyl Fluid Was Added. The Spark 
Advance Was 24 Deg., and the Intake-Manifold and Cooling 


Water Outlet-Temperature Was 100 and 160 Deg. Fahr 


believe that the results are sufficiently accurate for 
definite conclusions to be drawn. 


Conclusions 


From these tests, we can draw the conclusion that 
the mechanical-mixing effect of this particular type of 
high-speed centrifugal blower, located between the car- 
bureter and inlet manifold of a normal automobile en- 
gine, with unheated inlet-manifold, has the following 
effects on engine performance: 


(1) At or near normal full load at all mixture ratios 
for smooth engine operation 
(a) an increase in brake mean effective pres- 

sure 
(b) a decrease in specific fuel-consumption 
(c) a slight increase in the range of mixture 
ratios for satisfactory engine-operation 

(2) No improvement at part load, at least at three- 
quarter load and below, when using commercial 
gasoline. This might be accounted for by sup- 
posing that, with the high mixture-temperatures 
used.in these tests, evaporation of the fuel at 
part load without the blower was sufficiently 
complete so that no appreciable improvement 
was possible 

(3) At full load the tendency toward an increase in 
maximum brake mean effective pressure, a re- 
duction in fuel consumption and an increase in 
the firing range with increasing blower-speed, 
at least between the limits included in this 
work, is definite 

(4) The improvement to be noted at full load is more 
pronounced with a less-volatile fuel 


During all the tests the supercharger was separately 
driven by an electric motor, and the power required to 
drive the supercharger was not taken from the engine. 
Furthermore, even at very low engine-speed, the blower 
was still in operation at high speed, which would not 
be the case were the blower geared directly to the engine 
crankshaft. If the blower were geared to the crank- 
shaft, the improvement at full load would ordinarily 





be present, since full load in most cases is associated 
with reasonably high speed, especially in airplane and 
motorboat work. On the other hand, at low load, in 
most applications of the internal-combustion engine, 
the engine is operating at a relatively low speed, and 
if the blower were geared directly to the engine, the 
benefit to be derived from the point of view of mixing 
the charge would be negligible if the indications of this 
test can be relied upon. 

The power absorbed by the blower, in the case of 
these tests, was apparently very small. Readings of 
the electrical input to the driving motor are of no value 
since the losses in belt and gears and the electrical 
losses probably absorbed most of this input. The action 
that took place in the induction system with the blower 
in use was first an expansion of the charge through 
the partially closed carbureter throttle and then a re- 
compression part way back toward atmospheric pres- 
sure. The theoretical air horsepower for the small 
pressure-rise through the blower was in every case so 
small as to be practically negligible. If the blower had 
been driven directly from the engine crankshaft by a 
reasonably efficient mechanism such as a set of spur 
gears, the net gains in power and economy probably 
would have been slightly less than those indicated by 
the accompanying test results. 

A very definite improvement in vaporization can al- 
ways be expected from a rise in temperature of the 
mixture over that of the surrounding atmosphere. This 
the centrifugal blower, or in fact any other type of 
compressor, accomplishes and that distribution would, 
therefore, be improved by this rise in temperature, en- 
tirely aside from the mechanical action of the blower, 
is to be expected. This improvement in vaporization by 
a rise in temperature is so well known as to require no 
further discussion and was not taken into account in the 
tests since their object was solely to determine the ex- 
tent of the improvement in mixture quality to be ob- 
tained by the mechanical action of the blower. 

The improvement in engine performance indicated 
at full load is probably due directly to the mechanical 
breaking up of the fuel drops by the blower, with 

(Concluded on p. 60) 
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Fic. 8—CURVE OF INLET-MANIFOLD TEMPERATURE AND BRAKE 
LOAD FOR THE FREE CARBURETER 
The Intake-Manifold Depression in This Test Was 1.6 In 


Mercury ; Other Conditions Were the Same as in the Test of Fig. 7 
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Extending the Use of Motor-Vehicles 
Beyond the ‘Transportation Field 


By T. C. Smitru! 





Semi1-ANNUAL MEETING PAPER 


Somer apd uses that have extended the field of prof- 
'itable operation of the motor-vehicle beyond that 
of transportation are described as examples of a re- 
cent development which is gaining momentum. Time 
and labor-saving devices that are driven by the engine 
of the vehicle are illustrated and some of their special 
uses mentioned. Several types of power take-off from 
the vehicle transmission and directly from the front 
end of the engine crankshaft are shown and described. 

Criticism is made that power-take-off openings in 
the transmission cases are too small for some applica- 
tions and that the manufacturers do not adhere to 
any standard in the design of the opening and location 


ASSENGER-CARS were developed and _ later 

automobile trucks were designed for the purpose 

of providing transportation. While this, of 
course, is yet the principal service rendered by these 
vehicles, I wish to bring to attention an auxiliary 
service which covers an extensive field and is very 
important; that is, the auxiliary use of the vehicles with 
power-operated labor-saving devices. Such use does 
not interfere in any respect with the transportation 
function and it results in economies for the owner 
which are often more important than the economy 
resulting from the transportation service. 

Since it will not be possible in this short paper to 
discuss in detail the many power devices developed with- 
in the last few years and the many others now being 
adapted for use with motor-vehicles, I shall describe 
briefly only a few of the more important adaptations. 

All of the auxiliary equipment mentioned is driven 
from the motor-vehicle engine by means of suitable 
power take-offs, from the engine itself, from the trans- 
mission, or from the propeller-shaft back of the trans- 
mission. The propeller-shaft power take-off is the most 
suitable for general use. The general features of the 
propeller-shaft power take-off follow transmission de- 
sign although the unit serves an entirely different 
purpose. It is arranged so that power can be taken 
off through a side shaft that can be made to operate 
in either forward or reverse direction so that all speeds 
of the truck transmission in either direction can be 
obtained from the chain drive out of this power take- 
off, shown at the left in Fig. 1. Ordinarily, when the 
power take-off is in operation, the clutch which is a 
part of it and which operates the propeller-shaft to the 
rear is disengaged. However, the design is such that, 
when desired, both the truck and the power take-off can 
be operated simultaneously. The chain drive can be 
taken from either the front or rear of the case and 
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of the transmission gears with respect to the opening. 

Applications of auxiliary power-equipment to varied 
services, particularly in the telephone field, as pre- 
sented by the author, are indicative of some of the 
requirements that have to be met, and motor-vehicle 
designers and builders are urged to give some thought 
to designing their vehicles with a view to satisfac- 
tory and easy application of power take-offs and 
special power-operated equipment for a wide range of 
purposes. Inability to make a suitable application 
may decide a purchaser against buying a motor-truck 
that is otherwise appropriate for the service contem- 
plated. 


on either side of the propeller-shaft. Units of this type 
have also been made with two take-off shafts for use 
where the conditions of service require them. 
Under some special conditions, such as that illustrated, 
the propeller-shaft power take-off cannot readily be ap- 
plied because of the design of the truck. For such a case 
a special adaptation must be made, as at the right in 
Fig. 1. In this instance, to make available a power- 
take-off shaft in a position where the chain drive from 
it can be used, it is necessary to start from the bottom 
of the case of the standard truck unit and bring a 
U-shaped arrangement out and around to one side. 


Deficiencies of Lay-Shaft Take-Off and Take-Off 
Opening 


The S.A.E. power-take-off opening on the side of the 
transmission is employed in some cases. However, it 
has been found generally that, in driving the heavier 
equipment, this take-off is not sufficiently flexible, as 
the power is taken from the lay-shaft in the trans- 
mission and the various transmission speeds are not 
available in the take-off. Because of this and to pro- 
vide some flexibility of operation, a special auxiliary 
transmission which gives two forward and one reverse 
speeds has been designed, as shown at the bottom in 
Fig. 1, to fit over the S.A.E. power-take-off opening. 
Because of the small size of the standard S.A.E. open- 
ing, it is necessary first to bolt an adapter plate to the 
transmission and then bolt the take-off to the adapter 
plate. 

As this illustrates, even the large S.A.E. opening 
is much too small for many purposes. However, a poor 
standard is better than no standard; and I regret that 
some manufacturers have not followed in their trans- 
mission designs the S.A.E. standard as regards the 
power-take-off opening and the gear setting to coordin- 
ate with it. Their power-take-off openings are not any 
larger, they are merely different. These non-standard 
transmissions present a serious difficulty in the adapt- 
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ing of machinery equip- 
ment to the trucks and 
may become a deterring 
factor against the pur- 
chase of a vehicle upon 
which the use of power 
machinery may be de- 
sired. 

From experience in 
adapting machinery to 
truck units of many 
makes and types, it seems 
to me desirable for the 
manufacturers to use the 





Fic. 1—TYPES OF MOTOR-VEHICLE POWER TAKE-OFF 


clutch is combined with 
a small transmission. 
One of the most impor- 
tant power devices in the 
public-utility field is the 
winch, various types of 
which have been devel- 
oped for different kinds 
of service, such as oil- 
field work, safe moving, 
and public-utility work. 
One type and the method 
of mounting are shown in 


Fig. 3. In our studies of 
six-bolt S.A.E. power- (Upper Left) Propeller-Shaft Take-Off. (Upper Right) Special the truck-winch problem 
take-off opening in all Take-Off Starting from Bottom of Transmission Case. (Bottom) in the telephone field my 

" Auxiliary Transmission Giving Two Forward and One Reverse . aoe 
cases, since the four-bolt Speeds, Designed To Fit S.A.E. Standard Pow r-Take-Off Opening desire has been to provide 


opening is suitable only 

for very light work. However, we have found in some 
instances that even on vehicles of fairly large capacity 
only four-bolt openings are provided. 

Another type of power take-off, illustrated in Fig. 2, 
is being used at the front end of the motor-vehicle 
engine for certain types of service. Ordinarily, this 
take-off operates at engine speed and is controlled by a 
jaw c'utch. However, in some installations a friction 





FIG. 


2—-PowER TAKE-OFF FROM FRONT END 
CRANKSHAFT USED FOR CERTAIN TYPES OF SERVICE 


OF ENGINE 


a unit that will make a 
single-line pull of at least 10,000 lb., be light, easy to 
mount, low in cost, and practically irreversible. The 
winches developed for this work are made of steel, and 
a unit that will accommodate 1000 ft. of 7/16-in. rope 
weighs about 500 lb. 

A satisfactory winch-mounting is provided by cast- 
ings bolted or riveted to the sides of the truck chassis 
frame. The winch sets on and is secured to these cast- 
ings by four heavy bolts which can very readily be re- 
moved in case it is desired to detach the winch for any 
reason. 

The worm and wheel for driving the winch are de- 
signed as in Fig. 4 so that the winch is practically 
rreversible within its desired operating range. How- 
ever, on trucks that do not have a clutch brake the 
winch has a tendency to continue to lower a heavy 
load slowly after the clutch is released, because of the 
inertia of the driving parts. A clutch brake stops the 
moving parts at the time the clutch is disengaged and 
overcomes the tendency for the load to start down once 
it has been stopped. For use with winches on trucks 
having no clutch brake, an automatic brake has been 
developed. This is incorporated in an idler-sprocket 
arrangement which can be used also for tightening the 
winch chain. 

Some of the earlier winches were driven by roller 
chains but silent chain is used now because of the high 
chain-speeds required to produce adequate rope-speeds 
when driving through a non-reversing worm. The rope- 
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speeds required in telephone work vary from 50 to 
300 ft. per min. , 


Pulling Overhead and Underground Cable 


In telephone service the aerial cable which is used 
extensively is suspended under a steel-wire strand 
placed along the pole line at tensions varying between 
1000 and 6500 lb. The work of placing the strand is 
done quickly by using the winch to apply this tension 
and, by virtue of the very accurate control of the winch, 
the pull can be made to exactly the desired tension. 

The steel rope ordinarily used on the winches varies 
in size from 5/16 to 7/16 in., depending upon the con- 
dition of service. The type of rope most generally 
used consists of 6 strands, of 19 wires each, built 
around a hemp core. The breaking strength of the 
5/16-in. rope ordinarily used is about 9000 lb. and 
that of the 7/16-in. size is 13,000 or 19,000 lb., depend- 
ing upon whether the material is crucible cast-steel or 
plow steel. 

After the aerial-cable strand has been placed, it is 
necessary to pull the cable, which varies in length up 
to 1000 ft., into the rings suspended from the strand. 
This usually is done by the winch rope, at the rate of 
100 to 250 ft. per min., depending upon conditions. 

Where it is necessary to place the telephone cable 
underground, ducts are laid and later, when desired, 
the cable is pulled into them by first feeding the winch 
line into the duct, as at the upper left in Fig. 5, then 
attaching it to the end of the cable, which is fed in 
from a reel at the opposite end of the duct line. Some 
of the underground cable between cities is now being 
laid in duct lines that leave the highways and in 
many cases cross right-of-way which is very difficult 
or impossible to reach with motor-trucks. For pulling- 
in cables at such locations, a special device has been 
developed for use with a winch on the front end of a 
caterpillar tractor, as at the upper right in Fig. 5. The 
wheel of this pulling outfit can be lowered into a man- 
hole or trench and the pull made in line with the duct. 

Whenever a heavy handling job arises in telephone 
work, the first thought is to make some adaptation 
whereby the work can be done with truck equipment. 
For example, when 5-ton reels of cable must be unloaded 
from cars at railroad sidings, with all work done from 





Fic. 4—IRREVERSIBLE WORM-AND-WHEEL WINCH-DRIVE 


one side of the freight car, a framework with suitable 
tackle is attached to the rail so that the winch line 
can be led under the car and up on the side opposite 
from the truck. The end of the line is attached to a 
yoke that holds back on the reel as it is lowered to the 
ground over heavy skids. 


Setting Poles with Winch and Derrick 


In the public utilities throughout the Country a very 
large volume of pole work is done. The Bell System 
alone sets more than 1,000,000 telephone poles per year. 
These poles weigh from 1000 to 3000 Ib. each and are 
awkward to handle by hand methods. With the winch- 
and-derrick combination even the largest poles can 
be set easily by a very small gang of men, as shown at 
the lower left in Fig. 5. Where it is necessary to 
maneuver the top of a pole through tree limbs or exist- 
ing wires, the operation is greatly facilitated and is 
much improved from a safety consideration when the 
load can be lifted and lowered a few inches at a time 
by the truck winch. In pole handling particularly, the 
irreversing feature of the winch is of prime importance. 
A pole can be stopped at any desired point in the process 
of raising it merely by throwing out the engine clutch. 





Fig. 3—POWER WINCHES AND METHOD OF MOUNTING, SHOWING SILENT-CHAIN DRIVE FROM POWER TAKE-OFF 
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The pole then stays in a fixed position until it is again 
raised or lowered by applying power from the truck 
engine to the winch. 

These derricks are very light for their lifting ca- 
pacities, being made of high-strength seamless steel- 
tubing. A derrick can be taken from its rack on the 
truck and erected ready for work in a few minutes by 
two men. For some classes of work it is desirable to 
have a pole derrick that can be raised and lowered by 
means of a boom line while the lifting or lowering of 
the pole is accomplished by the fall line from another 
winch-drum. This has led to the development of a 
double-drum winch, each drum of which can be operated 
independently. The winch is driven by a multiple 
power-take-off. 


Loading and Transporting Heavy Equipment 


Poles are transported from the railroad yards or 
from pole yards to the job by means of suitable trailers 
drawn behind the trucks. Usually the poles are carried 
nearly balanced on two-wheel trailers. However, in 
some instances four-wheel trailers are used. The load- 
ing of the poles for delivery is another job for the 
power equipment. Regardless of the size of the poles, 
two men and the truck driver can easily and quickly 
load the trailer from the car or pole pile, clamp the 
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Fic. 6—LOADING A CABLE REEL OVER THE REAR END OF THE 
TRUCK PLATFORM 


To Avoid Using Skids, a Sling Is Attached to Either Side of the 


End of the Platform, Passed around the Reel and Hooked to the 
Winch Line. The Sling and Winch Line Hold the Reel during 
Transportation 


load on the trailer and connect the unit to the towing 


hook at the rear of the truck, thus completing the job, 


in the yard. 

Another heavy handling job in telephone work is 
presented by the loading coils in heavy iron cases which 
resemble electric-power transformers. Special derrick 
equipment has been designed for lifting these cases to 








Fig. 5—SPECIAL POWER-OPERATED EQUIPMENT FOR TELEPHONE LINE-WORK 
(Upper Left) Feeding Winch Line into Underground Cable-Duct. (Upper Right) Tractor with Front-End Winch and Wheel Device 
To Be Lowered into Manhole for Pulling Cable through Duct. (Lower Left) Setting Poles with a Winch-and-Derrick Combination 
and a Small Crew. (Lower Right) Special Crawler-Track-Equipped Truck for Handling Telephone Loading-Coils 
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any desired location on the truck platform and unload- 
ing them by reversing the operation. While the power 
is derived from the winch lines as in pole-derrick opera- 
tions, the derrick must necessarily be of a different type. 
As shown at the lower right in Fig. 5, the truck upon 
which this derrick is mounted carries removable tracks 
by means of which it can traverse virtually any right- 
of-way where a caterpillar tractor can operate. This 
outfit can carry a heavy load up a grade as steep as 40 
per cent. 

The large reels of cable used in telephone work are 
transported on trucks or trailers. In loading a truck, 
whenever practicable, the heavy reels are drawn up 
directly over the rear of the truck platform without the 
use of skids. This is accomplished by the use of a 
sling attached to either side of the rear end of the plat- 
form, passed around the reel and hooked to the winch 
line, as in Fig. 6. When the reel has been pulled up 
into the truck body, the same sling and winch line 
hold it in position during transportation. This method 
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Fic. 7—WINCH ROPE-WINDER 


of securing the reel is much superior to merely chock- 
ing it, because the sling not only prevents fore-and-aft 
motion of the reel but exerts considerable force to pre- 
vent overturning, which might occur in turning corners 
or if the truck platform should be tilted to one side by 
an irregularity in the road surface. 

The truck shown in Fig. 6 is a four-wheel-drive truck 
equipped with 44 x 10-in. pneumatic tires with duals in 
the rear, and the ability it has demonstrated for nego- 
tiating soft sand and mud is truly remarkable. 


Winch Rope-Winder with Automatic Brake 


As is evident from the descriptions given of winch 
operations, it is often necessary to wind as much as 
1000 ft. or, in some cases, even 3000 ft. of rope on a 
winch. Unless the rope is guided upon the drum, i: 
has a tendency to pile up at one end of the drum. This 
causes trouble in the winding operation and other dif- 
ficulties in unwinding the rope, as sorne of the outer 
layers pull into the unevenly wound rope underneath. 
To overcome these difficulties, a winch rope-winder 
shown in Fig. 7 has been developed. It is necessary 
to take the drive from the drum of the winch rather 
than from the winch spindle, so that when the drum 
clutch is released and the spindle operated independent- 
ly the winder also will be released. A cam and follower 
move the winder carriage back and forth across the 





Fic. 8—COLLAPSIBLE POWER-REEL FOR COILING JUNK WIRE 
REMOVED FROM TELEPHONE-POLE CROss-ARMS 


front of the drum at the correct speed to handle the size 
of rope being used, and the follower is designed to 
function properly even though the rope pull is up or 
toward one side at a considerable angle from directly 
back of the winch. 

Another feature of the winch rope-winder is an auto- 
matic brake which puts a slight tension on the winch 
line when it is being reeled on the drum without a load 
on the line. When there is a pull on the line this brake 
is automatically released to obviate wear on the line. 

When it is necessary to take down telephone ‘wire 
from the cross-arms, it is desirable to roll it into coils 
weighing 100 to 150 lb. each so that the junk wire can 
be easily handled. A collapsible power-reel developed to 
do this work is shown in Fig. 8. The reel shaft fits over 
one end of the winch spindle and has a bayonet joint 
to facilitate its attachment and removal. When the 
wire has been coiled on the reel and bound, the turning 
of a lever on the end of the reel spindle quickly 
collapses the reel and releases the coil. This collapsible 
reel is adequate for pulls up to about 3000 lb., which 
renders it usable to some extent for cable pulling and 
certain other kinds of work. 

Where excavation work is in progress and in man- 
holes where splicing work is to be done, it is often 
necessary to remove large volumes of water quickly. 
A reliable unit for this class of work is a centrifugal 
pump driven from a power take-off at the front of the 
motor-vehicle engine, as in Fig. 9. Such an outfit will 





Fig. 9—CENTRIFUGAL PUMP DRIVEN BY THE ENGINE 


This Is Used for Removing Water from Manholes and Excavations 
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pump about 4 bbl. of water per min. This unit is ex- 
tremely portable, has high capacity for its size and 
weight, and is very reliable, since the powerplant from 
which it is driven should always be in an operating 
condition. Because of infrequent use, pumps driven by 
their own independent engines are not always reliable 
due to engine trouble. 

This particular type of pump has an interesting prim- 
ing device. A connection from the pump to the intake 
manifold of the vehicle engine exhausts the air from 
the suction hose and pump, thus providing automatic 
priming. 

In addition to using power from the truck engine 
for various purposes as outlined, the engine has been 
used for another purpose. Telephone poles are in- 
spected periodically to determine their condition at 
and just below the ground line where decay is ordinarily 
most severe. In connection with the inspection work 
the decayed wood is removed and, if conditions warrant 
the treatment, hot creosote oil is sprayed on the exposed 
wood before the earth is again filled in around the pole. 
A motor-vehicle unit has been developed for heating 
the creosote oil in the exhaust line of the engine and 
discharging it through a hose by means of a gear pump 
driven from the timing gears. This is mentioned as 
an interesting adaptation but at present we are conr 
sidering for this purpose a somewhat different machine 
which utilizes the new Pyrofax gas to heat the oil. 


Power Earth-Boring Machines 


Preparatory to the erection of telephone poles, it is 
necessary to dig holes from 16 to 24 in. in diameter 
and 4 to 8 ft. deep. Owing to their relatively small 
diameter, it is difficult to dig these holes even in fairly 
soft ground, and the digging operation becomes much 
more difficult where hard-pan, shale, sandstone or field 
stones are encountered. 

To expedite and lower the cost of the construction 
work, earth-boring machines have been developed. The 
one illustrated in Fig. 10 is operated from the truck 
engine and in a few minutes will dig a hole that would 
require several man-hours to do by hand. By means of 
the two ievers at the rear of the truck, the operator 
can spin the auger and raise or lower it as desired in 
boring the hole. The mechanism is enclosed within 
an oil-tight case and the rack-bar has universal motion 
so that the operator can set it to bore a hole at a con- 
siderable angle in any direction from the vertical. The 





Fic. 10—POWER-OPERATED EARTH-BORING MACHINE 
The Auger Shaft Can Be Set for Boring a Pole Hole at Almost 
Any Desired Angle 


boring mechanism, which is mounted on the rear of 
the truck platform, weighs about 2000 lb. and can be 
removed by two men in about 1% hr., leaving the plat- 
form free for other service. 

One of the latest adaptations of motor-vehicles to 
special service has been the development of Movietone 
outfits for making talking motion-picture news reels. 
These units derive their power from generators driven 
by the truck engine, charging storage-batteries used in 
the operation of the equipment. The bodies of the 
vehicles are designed with compartments for the vari- 
ous units of equipment. At the rear are quick-acting 
reels of insulated wire that can be paid out to any 
location where it is necessary to expose a reel of film 
at a point which cannot be reached by the truck. The 
entire equipment of the outfit is designed for maximum 
convenience and reliability in operation. 

In this paper I have sought to indicate the fields of 
usefulness for auxiliary power-equipment in conjunc- 
tion with motor-vehicles. The development of the fields 
has been .recent and is gaining momentum, so that at 
present a great deal of new work is being done. In 
view of this, I believe that it will be well worthwhile 
for the motor-vehicle engineers and manufacturers to 
give some thought to designing and building trucks 
and cars so that the minimum of difficulty will be 
encountered by the users in adapting the power equip- 
ment to them. 





Supercharger’s Effect on Vaporization 


(Concluded from p. 54) 





changes in the character of the fuel-air mixture already 
discussed. We believe that improved distribution was 
the principal direct cause of the improvement in per- 
formance obtained at full load in these tests. 

It should be remembered that these tests were made 
on a six-cylinder in-line engine, the manifolding of 
which has been worked out to give relatively good dis- 


tribution. Greater improvement possibly would be 
shown in a radial airplane engine, where distribution 
without a blower tends to be poor and where the cylin- 
der arrangement lends itself to an extremely compact 
and symmetrical blower installation. The diffusor used 
in such installations, and not present in these particular 
tests, may also have a beneficial effect. 
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Practical Motorcoach Maintenance 








By Avrian HucGues, Jr. 


METROPOLITAN SECTION PAPER 





f Bence SATISFACTORY maintenance of motorcoaches 
probably has been the subject of more extensive 
discussion and study than has any other phase of 
fleet operation, in the author’s opinion. Effective 
economical maintenarce has a large influence on net 
profit, but the maintenance of motorcoaches is merely 
one phase of operation and, while it influences the 
other phases, it likewise is influenced by them. Co- 
operation is the most important factor contributing 
to successful mairtenance, but the author remarks 
the difficulty of segregating any part of the organiza- 
tion which can be considered solely responsible. He 
asks where the maintenance organization begins and 
where it ends, and answers that it seems necessary to 
include the office, operating, garage and shop divisions 
and even the selling division. Each division must 
know something of the work of the other divisions 
and how its work fits in with that of the gereral or- 
ganization. 

Equipment, mileage and revenue statistics applying 
to the fleet operated by the author’s company are pre- 
sented, the methods of maintenance are commented 
upon, and tabular statements of the cost of operation 
are analyzed. The company holds employe meetings 


OOD maintenance is essential to good service, 

and effective economical maintenance has a large 

influence on net profit; but the maintenance of 
motorcoaches is merely one phase of operation and, 
while it influences the other phases, it likewise is in- 
fluenced by them. Some of the principal factors con- 
tributing to effective maintenance are that there must 
be adequate, well-equipped shop buildings that provide 
the space and facilities necessary for proper storage, 
inspection and repair; an efficient maintenance division 
composed of skilled mechanics and a competent super- 
intendent; a carefully arranged inspection system, sys- 
tematically adhered to; and a practical means of co- 
operation between the maintenance division and all 
other divisions of the operating organization, that is, 
a management which will coordinate the work of the 
entire organization so as to assure the most satisfactory 
service at the lowest possible cost. Cooperation is the 
most important of these factors. In fixing the responsi- 
bility for maintenance, it seems necessary to include 
the entire organization; that is, the office, operating, 
garage and shop divisions, and even the selling division. 
Each division must know something of the work of the 
other divisions and how its work fits in with that of 
the general organization. 

The organization of The Baltimore Coach Co., the 
motorcoach-operating subsidiary of The United Rail- 
ways & Electric Co. of Baltimore, comprises a superin- 
tendent of motorcoach transportation who is the man- 
aging head of the company, a superintendent of opera- 
tion, a superintendent of equipment, a chief clerk, a 
bookkeeper, and four assistants who constitute the ac- 


1M.S.A.E.—Superintendent of motorcoach transportation, United 
Railways & Electric Co., Baltimore. 


which assist materially in securing cooperation. The 
author believes that the improvement in the condition 
of the equipment, together with the reduction in the 
cost per mile of operation, could rot have been ob- 
tained in any other way than by inaugurating these 
organization meetings and activities. 

Data and statistics accumulated and analyzed by 
the accounting division are the eyes through which 
the executives can see what a business is doing and 
what it can be made to do, asserts the author, who 
states that without a proper accounting system cor- 
rectly planned and properly used an organization is 
operating blindly. For the fleet described, the final 
control of all expenditures is effected by the use of 
the budget system. For the determination of the 
proper allowance for shopwork, use is made of the 
statistics relating to service calls. 

In conclusion the statement is made that, since in 
every operation it is impossible to go beyond a certain 
figure for maintenance cost and a certain figure for 
total cost, it is essential to keep these costs as low 
as possible; therefore the important thing is to con- 
centrate on selling, because there is no such limitation 
to the extent to which revenue can be increased. 


counting division, and a selling division of five persons 
for the special-motorcoach and the Gray-Line sight- 
seeing businesses, for which a separate office and wait- 
ing-room are maintained. 


Equipment, Mileage and Revenue Statistics 


The motorcoach operation is mainly a city service, 
but the company has a continually growing special- 
motorcoach business comprising sightseeing, touring 
and chartered service. The motorcoach equipment con- 
sists of 107 vehicles; 14 are of the 55-passenger semi- 
enclosed double-deck type and 52 are mainly of the 
single-deck standard pay-as-you-enter city-type, of 25 
or 29-passenger capacity, except for a few coaches as- 
signed to the special-motorcoach business and the sight- 
seeing vehicles operated under the Gray Line Associa- 
tion membership. In addition, the company maintains 
38 motor-trucks and 24 automobiles that are used by 
the United Railways & Electric Co. 

The 1927 total operation for all purposes was 1,986,- 
128 miles, including both revenue and dead mileage. 
Of this, 1,683,149 was city-route mileage and 302,979 
was special-service mileage. The city operation consists 
of 11 routes covering a total distance of 38.6 miles. It 
is nearly all in comparatively congested parts of the 
city, and the average speed of operation is only slightly 
more than 8 m.p.h. The special-motorcoach business 
covers a large variety of service within and outside the 
city. 

The 1927 total operating revenue was $765,811.40, of 
which $636,034.89 was derived from the regular city- 
route operation and $129,776.51 from the special busi- 
ness. The net profit was $56,211.16, of which $36,129.02 
was from the city-route operation and $20,082.14 from 
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the special business. The fare charged on the city 
routes varies with the type of service. Lines competing 
with the street-car routes charge a 10-cent fare with- 
out a transfer, and those auxiliary to the street-car 
lines, which act as feeder or crosstown lines, operate at 
the railway rate of fare with free transfers to and 
from street-cars. Outlying lines furnish a separate ser- 
vice and operate on the zone system without transfers. 

Two garages, each equipped with a shop, are pro- 
vided. One is.centrally located and cares for 61 motor- 
coaches which operate on seven routes, the automobiles 
and the motor-trucks. The other garage in the eastern 
section cares for 46 motorcoaches that operate on four 
routes. A foreman is in charge at each garage, and a 
total force of 52 shopmen and 16 cleaners and janitors 
is employed. These garages and shops are far from 
being ideal, but modern methods and shop equipment 
have made it possible to improve the standard of main- 
tenance constantly at a decreasing cost. Plans have 
been completed for their replacement with a large new 
shop and garage that will house 175 motorcoaches. It 
is expected that concentration in a single location and 
adequate facilities will effect additional economies de- 
spite an increase in dead mileage. Eventually, operating 
garages located at other points on the system will be 
found desirable. 

A certain amount of specialization exists at the two 
shops. The central shop has spray-painting equipment 
and all of the motorcoach painting is done there, as 
well as most of the unit-overhauling work on engines 
and all special machine and electrical work. The out- 
lying shop does all of the major body, upholstery, bat- 
tery, and radiator-repair work and is equipped with an 
oil-reclaiming plant. 


Methods of Maintenance 


Careful and competent inspection is essential not 
only to assure satisfactory and uninterrupted service 
but to keep the cost of maintenance at the minimum. 
Written reports or defect cards from the drivers form 
an important part of the inspection system. A daily 
report is required whether a vehicle is defective or not. 
The drivers must be kept interested in these reports so 
that they will fill them out intelligently and not per- 
functorily. These reports guide the maintenance di- 
vision, prevent small defects from growing into costly 
repair jobs, and take the place of frequent inspection 
periods in the shop. 

Inspection for crankcase-oil changing and for general 
lubrication is made after every 1000 miles of operation, 
except in special cases. The entire vehicle is inspected 
every 2000 miles and repairs or replacements are made. 
The periodical general inspections are indicated by a 
card placed in a holder on the dash of each vehicle. A 
comparison between the mileage indicated on this card 
and the speedometer reading as each vehicle is stored at 
night furnishes a means of choosing those which are 
due for inspection. This method has worked out very 
well and eliminates the necessity for keeping a separate 
record of the regular inspection periods. 

Brakes are perhaps the most important part of the 
operating mechanism, and their care contributes mate- 
rially to the cost of maintenance. Brake-testing equip- 
ment not only reduces the cost and the time required 
for inspecting and servicing brakes but adds very much 
to their reliability; it is as important as engine-testing 
equipment. 
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The satisfactory cleaning of the vehicles can be done 
best and with the least damage to paint by a daily 
shower bath, followed by a scrubbing with soft brushes. 
Cleaning requires about 3 min. per vehicle. Two up- 
right pipes provide a spray through which the vehicle 
is moved, and this has been found fully as satisfactory 
as a more elaborate spray rack. Chassis and running- 
gear should be cleaned about once a week with a high- 
pressure cleaning-compound spray, using steam or air. 
Engines and radiators should be cleaned once or twice 
a month in the same way; a clean engine not only 
facilitates inspection but prevents many minor troubles. 

Keeping the vehicles in service is accomplished by re- 
pairing small defects detected during the various in- 
spections and by the use of the unit-repair system. 
Interference with useful revenue work during busy 
seasons is minimized by scheduling certain major-repair 
work to fit in with the seasons of least activity. The 
busy season for single-deck coaches is in summer, be- 
cause of the large amount of chartered work; but for 
the double-deck coaches it is in the fall, winter and 
spring. Consequently, all major chassis and body re- 
pairs and painting of double-deck coaches is done in 
summer, and of single-deck coaches during the re- 
mainder of the year. 

Careful attention is given to the specialization of 
mechanics’ work, the application of labor-saving tools, 
the use of high-grade parts and material, and the sal- 
vaging of usable material. Care is also taken to secure 
accurate data and records. Clerical work required of 
drivers and shopmen is kept at the minimum, but we re- 
quire that accurate information be turned in because 
the entire value of the accounts and statistics depends 
on the accuracy with which the original data are se- 
cured. The shop practices of our property are consid- 
ered modern and uptodate, but it is unsafe ever to be- 
come too well satisfied. Constant study and analysis of 
the methods and results must be continued and changes 
tried out. The study of articles about other properties 
and visits to them are of great help in bringing about 
improvements that add to efficiency and economy. 


Cost of Operation 


It is misleading to make comparisons of the cost per 
mile of operation between different properties because 
of the variations in the many factors affecting these 
costs, and I have frequently pointed out the danger of 
such comparisons; but a statement of our revenue and 
expense, showing the general accounts in total cost per 
year and in cost per mile for three years, is given com- 
paratively in Table 1. 

The maintenance cost of this fleet of motorcoaches 
should afford an interesting comparison with the aver- 
age city operation that has been running for some 
time, because none of the equipment is new and should 
therefore represent a fair average over a long period. 
Our newest vehicles are 3 years old, a group of 20; the 
oldest are over 6 years old, a group of 32; and the aver- 
age age for the entire fleet is approximately 4% years. 

The total average cost of operation, including the 
general expenses of The Baltimore Coach Co., all fixed 
charges and charges from the claim and other depart- 
ments of the railway company which do work for the 
coach company, was 35.7 cents per mile for the year 
1927. This compares with 37.8 cents per mile in 1926 
and 33.7 cents per mile for the first six months of 1928. 
Of the 1927 figure, 35.7 cents per mile, the maintenance 
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TABLE 1—STATEMENT OF REVENUE AND EXPENSE OF THE BALTIMORE COACH CO., INCLUDING 
ALL LINES EXCEPT RANDALLSTOWN 


1925 1926 1927 























Account Amount Cost per Mile,Cents Amount Cost per Mile, Cents Amount Cost per Mile, Cents 
Mileage 1,700,226 — 1,844,299 alos 1,986,128 im 
Total Revenue $637,149.65 37.5 $688,858.54 37.8 $765,811.40 38.6 
EXPENSE 

Maintenance of Plant 
and Equipment $151,476.45 8.9 $172,964.89 9.4 $170,021.45 8.6 
Depreciation 77,490.27 4.6 64,507.08 3.5 50,757.08 2.6 
Operating Garage 98,746.56 5.8 103,628.72 5.6 104,305.29 5.3 
Transportation 170,134.03 10.0 180,402.08 9.8 200,501.76 10.0 
Traffic 14,194.63 0.8 23,196.57 1.8 20,928.90 1.0 
General and Miscel- 
laneous 73,108.40 4.3 64,877.11 3 67,771.74 3.4 
TOTAL OPERATING 
EXPENSE $585,150.34 34.4 $609,576.45 33.1 $614,286.22 30.9 
TAXES $51,875.64 8.1 $63,635.10 3.4 $69,017.74 3.5 
INTEREST $17,664.25 1.0 $24,023.40 LJ $26,296.28 1.3 
TOTAL EXPENSE $654,690.23 38.5 $697,234.95 27.8 $709,600.24 35.7 
DEFICIT "$17,540.58 1.0 $8,376.41 | er he See 
NETINCOME ___......... A Reap SAAR 2 we $56,211.16 2.8 
Total Motorcoach Hours 248,206 
Revenue Passengers 7,819,778 
Transfer Passengers 1,103,313 
Total Passengers 8,923,091 
Load Factor, per cent 48.4 
Speed of Operation, 
Excluding Layover 
Time, m.p.h. 8.0 


of plant and equipment, as defined in the Classification 


of Accounts by the American Electric Railway Asso- 


ciation, was 8.6 cents or 23.8 per cent of the whole. 
This does not include depreciation reserve, which was 
at the rate of 2.7 cents per mile in 1927. 

To determine the figure of expense which is sus- 
ceptible of control by the maintenance division, there 
should be deducted the supervision expense, which is 
more or less fixed, garage rentals of $13,500 and the 
tire-mileage contract, all amounting to 1.9 cents per 
mile; but there should be added from the operating- 
garage account the items of garage employes and 
garage expenses, which are made up primarily of clean- 
ing, oiling and various other expenses amounting to 1.3 
cents per mile in 1927, because these are also under the 
control of the maintenance division. The result is 8.6 — 
1.9-+ 1.3 or 8.0 cents per mile, this being nearly one- 
quarter of the total operating cost of 35.7 cents per 
tile. 

This 8.0 cents per mile can be divided into four items: 
3.6 cents per mile for labor and material for maintain- 
ing coach chassis, 1.5 cents per mile for labor and ma- 
terial for maintaining coach bodies, 1.6 cents per mile 
for service trucks, miscellaneous shop expenses, build- 
ings, fixtures and grounds, and the 1.3 cents per mile 
from the operating-garage account. The four items 
represent that portion of the expense which is incurred 
in the garages and shops through the activities of the 
maintenance division. This is the actual cost of in- 
specting, repairing, fueling and cleaning vehicles and 
keeping them in a safe and satisfactory operating con- 
dition. The question for consideration is not only what 
factors contribute toward keeping this figure at the 
minimum, but also how to determine when the mini- 


mum has been reached. What should this figure be for 
any property to represent an effective and economic 
maintenance, and who is to be the judge when this 
satisfactory condition has been attained? 


Responsibility for Economical Operation 


The foreman in each shop must assume a certain 
amount of responsibility for the effectiveness and cost 
of the maintenance of the equipment, but foremen have 
to specialize so much on the many details of their work 
that they cannot be expected to get the proper perspec- 
tive of the generalities of their job to determine when 
the proper limit of expenditure has been reached. Fore- 
men are required to be both disciplinarians and tech- 
nical supervisors. They must direct their forces so that 
there will be no wasted time and the work will be done 
skilfully and correctly. They must also see that mate- 
rials and parts are properly and economically used. 

It is perhaps ordinarily considered that fu!l responsi- 
bility for the maintenance of equipment rests with the 
superintendent of equipment. He coordinates the shop 
and garage work. It is his duty to study both the gen- 
eral methods of the shop and methods for handling the 
various detailed processes constantly, and he is held 
responsible for keeping uptodate on materials, equip- 
ment and practices. In the last analysis, however, he is 
limited in the scope of his activities and is dependent 
upon the cooperation of the remainder of the organiza- 
tion. He can work out and install the inspection sys- 
tems and shop procedures, but he cannot of himself 
bring about this needed cooperation. It is apparent, 
therefore, that the sole responsibility for the standard 
of maintenance that must be adhered to and the amount 
of money that should be spent for this purpose cannot 
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be placed solely upon even the superintendent of equip- 
ment. His knowledge of the equipment makes his 
opinion valuable in determining what standard and 
what allowance should be set, but the responsibility for 
the final determination must rest with the organization 
as a whole and with the management. 

There is need for some practical direct method of 
indicating when the proper balance between the stand- 
ard of maintenance and the cost of maintenance has 
been reached. This should not be left altogether to 
personal opinion. An effort has been made in Baltimore 
to use for a measure of the condition of the equipment 
in determining the proper allowance for this purpose 
the number of road failures or service calls per 10,000 
miles of operation. This record has been used fre- 
quently to determine the degree of satisfaction of the 
service, but its value as an aid in determining the 
proper limitation of expense may not have been fully 
tried out. The trend of this item from month to month 
and from year to year should be a very positive indica- 
tion of the condition of the equipment and should re- 
flect the effect of the expense incurred for maintenance. 


Weekly Meetings Secure Cooperation 


I now wish to show the effect that cooperation with 
the other divisions and the general practices of the 
whole organization have on maintenance costs and 
effectiveness, to point out practical methods for bring- 
ing this about in a motorcoach-operating organization, 
and to direct attention to the possibilities of using 
statistics on service calls to control the expenditures 
of the maintenance division. The statement has been 
made frequently that maintenance begins on the street. 
It does begin on the street with the operating forces, 
but it involves the men in the office. Just as the cost of 
maintenance is merely a part of the total cost of oper- 
ating motorcoaches and is no more or no less impor- 
tant than any other part, so is the maintenance division 
just a part of the entire organization; it is just as im- 
portant, but no more so, than any other part. 

Satisfactory functioning of the maintenance division 
depends to a great extent on cooperation from the other 
divisions of the organization. Not only must the work 
of each of these divisions be done as perfectly as pos- 
sible as a division, but it must be clear how and where 
the work of each fits in with the others. There must 
be frequent meetings and consultations by the super- 





visory forces of all of these various divisions. In fact, 
the success of a business or undertaking of any sort 
depends on the entire organization. There is no such 
thing as a one-man organization if more than one man 
is required for getting out the work of that particular 
business. 

The most effective way of securing cooperation in our 
organization has been found to be through the medium 
of weekly meetings of the entire supervisory force and 
the office forces. The results of this system over a pe- 
riod of three years has been a constantly decreasing 
cost of maintenance with an improvement in the opera- 
tion of equipment and a consequent increase in revenue. 
This is in spite of the fact that no new equipment has 
been purchased. The meetings last about an hour and a 
half, are conducted by the operating head of the coach 
company and are attended by the superintendent of op- 
eration with his street men and dispatchers, by the su- 
perintendent of equipment with his shop foremen, by 
the sales-organization personnel for the special-coach 
business, and by the clerical force. Matters discussed 
include general information regarding the operation of 
both the coach company and the railway company; mi- 
nor details about a route, a vehicle or an individual; fi- 
nancial statements for the operation as a whole and for 
the individual routes; various statistics on costs and 
accidents; and the results of special tests and investiga- 
tions. Thus each member of the personnel is informed 
about the general transportation situation and also ac- 
quires an understanding of the responsibility and scope 
of the work of the others. Everyone is encouraged to 
express his opinion freely, not only about his own par- 
ticular work but about any phase of the motorcoach 
operation. The minutes are distributed to this group 
of men the second day after each meeting. Suggestions 
and other matters that require further study are re- 
ierred to a committee appointed for the purpose and are 
reported upon at subsequent meetings. 

To assure general participation in discussions, some- 
one is assigned each week to prepare a short paper or 
talk about some phase of the operation. So far, these 
have been devoted to the man’s own job, bringing out 
how it coordinates with the work of the other members 
of this group and the cooperation he requires. All of 
the motorcoach and railway technical magazines are cir- 
culated among this group so that the men can keep in- 
formed about the detailed practices and the general 


TABLE 2—COST OF OPERATION BY ROUTES FOR 1927 


Morrell North own 
Alameda Broadway Bentalou Charles Chester Fayette Mt. Royal Monroe Park‘ Point Trackless 
Details Blvd Market’ Street Stre Strect Street Lakeland‘ Ave, Street Lansdowne toad Trolley 

Length of Route, miles 0.89 19.70 1.09 3.03 3.2 3.49 2.59 3.09 1.55 2.30 8.10 6.60 
Motorcoaches Assigned on Peak 2 1 2 12 7 21 | 8 3 2 2 2 
Motorcoaches Assigned on Base...... . 1 1 I 8 t 13 1 6 2 1 1 1 
One-Way Trips Operated 65,836 629 51,610 113, 664 71,396 148,594 1,495 99,698 37,726 9,418 15,000 18,814 
Revenue Passengers Carried 144,998 7,296 223, 221 2,306,512 1,059,367 2,373,706 13, 128 841,475 234, 122 111,908 219,052 276,172 
Transfer Passengers Carried 212,963 217,023 500,798 ; 172,529 PEM “ 
Total Passengers. Carried 357, 961 7, 296 449, 244 2,306,512 1,569,165 2,373. 796 13,128 841,476 406,651 111,908 219.052 276,172 
Load Factor, per cent 22.6 49.0 35.5 37.6 91.1 66.8 36.5 37.1 44.9 49.5 68.0 66.7 
Cost per Passenger, cents 5.1 28.5 4.1 7.1 4.6 7.5 9.9 10.7 5.3 7.4 10.0 13.2 
Average Fare per Passenger, cents 2.9 24.9 3.5 10.0 4.9 7.0 6.1 10.0 4.3 7.4 10.0 8.2 
Motorcoach Hours Operated 7,632 869 7,369 46,062 32,388 70, 109 381 37,260 8,238 1,997 Ss =. 
Motorcoach Miles Operated 4 56,711 6,055 54,798 352,77: 237,315 518,560 4,726 286,819 61,319 23.034 81,035 127, 691 
Total Revenue $10,485.75 $1,818.98 $15,432.82 $231,423.88 $76,710.31 $166,862.98 $794.69 $84,713.04 $17,393.71 $8,308.15 $22,090.58 $22,732.55 
Total Revenue per Mile, cenis ; 18.5 30.0 28.2 65.6 32.3 32.1 16.8 29.5 28.4 36.1 27.3 17.8 
Total Expense. . $18,292.72 $2,079.85 $18,001.18 $164,278.98 $72,128.58 $177,631.49 $1,296.12 $90,225.64 $21,662.83 $8,335 86 $21,928.73 $36,495.08 
Total Expense per Mile, cents ; 32.3 34.3 32.9 16.5 30.4 34.3 27.4 31.5 35.3 36.2 27.1 28.6 
Deficit uve = $7,806.97 $260.87 $2,568.36 $10,768.42 $591.43 $5,513.60 $4,269.12 $27.71 ; $13,762 &3 
Net Income . $67,144.90 $4,581.73 oe a! 





* Saturday operation only 


‘ Operation started December 5, 1927. 


' Operation started July 19, 1927. 
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status of public transportation. Such articles and edi- 
torials as may be interesting for possible future refer- 
ence are assigned for the preparation of synopses that 
can be written on file cards. This aids in the building 
up of a useful card index and makes a certain amount of 
reading compulsory. The value of such circulation of 
magazines depends upon the care with which it is fol- 
lowed up. 

Organization meetings and activities may seem far 
removed from the subject of maintenance of equipment, 
but they are very intimately connected with it. The 
improvement in the condition of our equipment with the 
reduction in the cost per mile of operation could not have 
been attained in any other way. Not only is a good 
spirit of cooperation and interest created, but a direct 
practical value is that the correct and full information 
available enables each employe to use better judgment 
on his own job because he has a wider vision of the ef- 
fect his job has on the entire operation. Regular con- 
ferences or talks with groups of drivers are also a fea- 
ture. The rudiments of the equipment are explained 
and samples of parts which have been injured by im- 
proper operation are exhibited. Their interest in their 
work is increased and they are enabled to understand 
the reasons underlying the rules and instructions. Some 
of the shopmen are also present at these meetings to 
emphasize the idea of cooperation between departments. 


Cost Accounting and Data 


The statistics and data prepared by the accounting 
division are the eyes through which we see what our 
business is doing and what we can make it do. Without 
a proper accounting system correctly planned and prop- 
erly used, an organization is operated blindly. Our sys- 
tem of accounting’ shows the cost of each individual 
route and of each part of the operation and, therefore, 
the net profit or loss on each part. This is accomplished 
by prorating costs on the motorcoaches assigned, on 
motorcoach hours and on motorcoach mileage instead of 
averaging everything on the basis of mileage alone, 
with its resultant fallacies and incorrect conclusions. 
The system has been indispensable in enabling us to 
change from a $17,000 deficit three years ago to a $56,- 
000 profit now. Table 2 is a statement of the cost of 
operation by routes for 1927, obtained by this prorating 
method and showing also other data that are important 
in analyzing each part of the operation. 

Accounting involves a great deal more than merely 
comparing all costs with all revenue and so deriving net 
profit or deficit. It involves also distributing the gen- 


” 9 See Bus Transportation, November, 1926, p. 617; see also 1927 


Report of the Motorcoach Operation Committee of the American 
Electric Railway Association. 





TABLE 3—MAINTENANCE COST OF MOTORCOACH ' BODIES AND 
CHASSIS BY SUB-ACCOUNTS FOR 1927; TOTAL MILEAGE, 2,113,819 


MILES 
Cost per Mile, 
Accounts Amount Cents 
Bodies Account 1304 

4-1 Painting $4,426.51 0.209 
4-2 Glazing 1,382.48 0.060 
4-3 Signs 189.17 0.008 
4-4 Fare Boxes and Registers 141.39 0.007 
4-5 Body Repairs 11,943.92 0.565 
4-6 Batteries 3,008.07 0.142 
4-7 Generators 2,985.13 0.141 
4-8 Lamps 3,525.02 0.166 
4-9 Signalling and Warning De- 

vices 1,433.15 0.067 


4-10 Damage Due to Accidents 1,907.27 0.090 


Total Maintenance Cost of Bodies $30,942.11 1.455 

(1.5) 
Average Cost per Motorcoach 278.76 B50 
Chassis Account 1305 


5-1 Engines $16,706.88 0.790 


5-2 Springs 4,595.89 0.217 
5-3 Cooling System 3,758.84 0.177 
5-4 Transmissions 5,107.89 0.241 
5-5 Clutches 3,731.59 0.176 
5-6 Brakes 10,527.09 0.498 
5-7 Steering-Gears 2,960.39 0.140 
5-8 Rear Axles 11,431.02 0.541 
5-9 Gasoline System 2,097.33 0.099 
5-10 Frames 777.84 0.037 
5-11 Wheels 5,648.95 0.267 
5-12 Starters 557.00 0.026 
5-13 Ignition 3,677.05 0.173 
5-14 Speedometers 1,737.74 0.082 
5-15 Damage Due to Accidents 582.94 0.028 


Total Maintenance Cost of Chassis $73,898.44 3.492 
' 3.5 
Average Cost per Motorcoach $665.75 ' st . 
Average Chassis and Body Cost 
per Motorcoach $944.51 
eral costs into the classification of accounts and provid- 
ing the statistics which are so necessary to guide the 
management, the division heads, and the members of the 
supervisory force in the effective carrying out of their 
work. Accounting plays an important part in the work 
of the maintenance division. Shopmen’s opinions on 
the relative values of materials or kind of equipment 
are often erroneous and accurate data must, therefore, 
be collected; but careful consideration must be given to 
the extent to which the statistical method should be ap- 
plied. Almost everyone has a tendency to go too far 
and to collect so much information that it would be im- 
possible for the management or the supervisory forces 
to make use of it. Common sense must be used both in 
the gathering of the statistics and in determining the 
value of the results. Tables 3 and 4 contain some of 


TABLE 4—COSTS AND STATISTICS ACCORDING TO TYPE OF VEHICLE FOR 1927 


Number of Vehicles 32 14 13 
Double- 

Make or Type Republic Deck White 
Mileage 859,083 364,298 379,830 
Miles per Gallon of Gasoline 5.68 4.25 5.33 
Miles per Pint of Oil 11.61 12.98 20.16 
Cost of Motorcoach Bodies 

per Mile, cents 1.2 1.6 1.4 
Cost of Motorcoach Chassis 

per Mile, cents 2.9 3.2 3.8 
Combined Cost of Body and ees 

Chassis per Mile, cents 4.1 4.8 5.2 


28 4 3 1 


1 
Nash Sedan, 
Mack, Mack, Yellow Stude- Seven- 
City Type Chartered Coach baker Passenger Total 


213,014 24,663 68,659 17,949 2,356 1,929,852 


4.21 5.89 6.58 8.04 6.56 5.13 
17.65 17.49 14.62 17.91 15.50 13.76 
2.4 0.6 1.4 0.3 0.6 1.42 
3.4 3.2 4.2 2.6 2.3 3.34 


5.8 3.8 5.6 2.9 2.9 4.76 
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the statistics which are considered useful in analyzing 
and controlling maintenance costs. 


Budget-System Control 


The final control of all expenditures is effected by the 
use of the budget system. A budget is made in advance 
for each month of the mileage to be operated, the reve- 
nue to be expected, the expense to be incurred, and the 
net profit which will result, based upon statistics gath- 
ered over a period of time applied with a knowledge of 
existing conditions. The advantages of the budget sys- 
tem are well understood. It is useful for controlling 
expenditures and for preventing frequent and undesir- 
able fluctuations. A comparison of the actual results 
with the estimated figures brings out clearly and 
promptly any unusual occurrences and any change in 
factors which affect the cost of the operation. Table 5 
is our general budget statement for October, 1928. 

Not only does the budget show to the accountant and 
the management the allowance for each of the standard 
classifications of accounts, but it shows to each member 
of the supervisory force in detail how much money he 
is expected to spend in carrying out the work for which 
he is directly responsible. Thus, the foreman at each 
shop is informed every month what his allowance is for 


the payroll for his mechanics and for material. This 
allowance covers expenditures under two accounts: 


“maintenance of plant and equipment” and “operating- 
garage expenses.” The actual expenditures in the shop 
are compiled from day to day and each foreman is able 
to keep in touch, to within a day or two, with the actual 
amount of money he has spent and the amount remain- 
ing in his allowance at any time during the month. 


Use of Service-Call Statistics 


It is in the determination of the allowance for the 
shops that use is made of the statistics on service calls 
referred to previously. If the trend in the number of 
service calls per 10,000 miles of operation over a period 
of time is toward an increase, it is an indication that 
the allowance for maintenance has not been sufficiently 
liberal. A tendency toward a decrease, however, might 
not mean that a reduction should be made in the main- 
tenance allowance. That would depend upon the rate of 
change in the reduction in service calls compared with 
the percentage of change in the maintenance expendi- 
ture; that is, it probably would be found that, as service 
calls are reduced, the expense of reducing them further 
will increase until the point is reached at which the 
slight improvement to service does not justify the high 
cost of obtaining this improvement. In practice, a cer- 
tain number of service calls is inevitable. 

The amount of information obtained from the analy- 
sis of service-call data is not limited to that required for 
determining the proper expenditure for maintenance. 
For that purpose alone merely the number of service 
calls might be sufficient, but with very little additional 
effort other valuable information can be obtained. At 
present 44 classifications of trouble are used. These 
statistics not only aid in determining the allowance for 
maintenance but also enable the maintenance division to 
intelligently direct its attention and study to the par- 
ticular things that cause the most trouble, and they in- 
dicate to the operating division how it can cooperate in 
the prevention of trouble. 

Every case necessitating a driver’s calling on the shop 
for assistance is listed as a service call. It is interest- 





ing to know whether trips were lost or time lost for any 
particular case of trouble, but the important fact is that 
trouble occurred on the road, and the information de- 
sired is that which will show the nature of the trouble 
and the cause, so as to permit a study of the means of 
prevention. Lost time or lost trips might be more or 
less incidental; every trouble call is potentially an in- 
terference with service. 

For every call a report is required from the driver and 
from the mechanic who is sent in response to it. These 
men must supply the information required as accurately 
as possible and they are therefore given to understand 
that the object is to collect helpful data rather than to 
place blame. These reports are examined daily by the 
superintendent of operation and the superintendent of 
equipment, who decide the proper classification of the 


TABLE 5—CONTROLLING SHEET FOR OCTOBER, 1928, FOR ALL 
MOTORCOACH LINES EXCEPT RANDALLSTOWN 





Actual, Estimated, Actual, 
1927 1928 1928 
Miles Operated 182,33 187,000 183,422 
OPERATING REVENUES 
Passenger Revenue: 
Regular Service $56,643.13 $62,000.00 $61,447.38 
Special Service 16,709.78 17,000.00 4,333.30 
Total $73,352.91 $79,000.00 $75,780.68 
Revenue from Other Motorcoach 
Operation 312.67 250.00 234.00 
Total $73,665.58 $79,250.00 $76,014.68 
OPERATING EXPENSES 
Maintenance of Plant and 
Equipment $16,567.44 $20,000.00 $17,373.20 
Operating Garage 8,765.58 10,000.00 10,357.66 
Transportation 18,649.25 20,000.00 19,348.81 
Traffic Promotion 1,635.84 2,000.00 1,787.49 
Administrative and General 6,082.10 7,000.00 7,091.19 
Total $51,700.21 $59,000.00 $55,958.35 
Net Revenue from Motorcoach 
Operations $21,965.37 $20,250.00 $20,056.33 
Taxes Assignable to Motorcoach 
Operation 5,996.92 3,800.00 4,482.69 
Operating Income $15,968.45 $16,450.00 $15,573.64 
Non-Operating Income ae a 36.54 
Gross Income $16,014.20 $16,450.00 $15,610.18 
Total Deduction from Gross In- 4 
come $2,264.32 $2,500.00 $2,609.83 
Net Income $13,749.88 $13,950.00 $13,000.35 


trouble and which of these two divisions should be held 
responsible. Statistics are compiled monthly that show 
the number of calls under each classification of trouble 
for each group of motorcoaches and the number charge- 
able against each of the two divisions. Information is 
available as to the number of calls for each vehicle, for 
each driver and for each route; but, so far, this last has 
been compiled only occasionally for special purposes. 


Summary 


It is considered that every one of the factors and sys- 
tems mentioned has a direct bearing on practical motor- 
coach maintenance. Pertaining to the actual work of 
repairing and operating motorcoaches, garage and shop 
facilities, the shop forces, the maintenance-division su- 
pervisor, the inspection system, lubrication, and other 
shop practices contribute their share to continuous ser- 
vice of the equipment. Concerning the cost of mainte- 
nance, reference has been made to the responsibility for 
fixing this cost, the use of the budget system in control- 
ling the cost, the value of statistics, and the use of ser- 
vice calls as a measure of this cost. 

As to the cooperation so necessary to make the main- 
tenance methods effective at the minimum cost, the 
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practical means of bringing about such cooperation in- 
clude weekly meetings of the supervisory force, circula- 
tion of technical magazines, and conferences with the 
drivers and shopmen. These indirect factors of cost 
study, of control, and of cooperation, practically ap- 
plied, are just as important as the factors which apply 
directly to the maintenance division. 

In every operation there must be a figure for mainte- 
nance cost and a figure for total cost beyond which it is 
impossible to go. It is, of course, most important that 
the cost be kept as close to this minimum as possible, 
and every means for obtaining this result should be 
used. Concentration of effort on this result must not 
be permitted to shut out from the minds of the organi- 
zation the merchandising consciousness. It has been 
pointed out that, in the transportation business, unlike 


most other kinds of business, the men who manufacture 
the product are also the salesmen for it. It is not suffi- 
cient to operate vehicles efficiently and economically. 
The business‘must be sold. There is a limit to cost re- 
duction; but there is no limit to selling, which is a mat- 
ter of knowing what people want to buy and keeping a 
jump ahead of competitors in supplying these wants. 
Then, after the customer has been secured, service must 
be satisfactory in every detail. This business is all a 
matter of detail and every detail is important. Every 
customer must be satisfied every time he makes use of 
the service. So, while giving our best thought and 
study to efficient maintenance-cost reduction, let us not 
forget that our primary responsibility and most impor- 
tant function is to sell our business and that all of our 
efforts contribute to that end. 





Airplane Requirements for Polar Exploration 


N AIRPLANE, to function successfully in the Antarctic, 

must be specially prepared for the strains and tempera- 
tures to be encountered. Flying with loads off rough sur- 
faces, where a plane bounces and smashes its way into the 
air, necessitates strengthening the landing gear and, in some 
cases, redesigning it. And to prevent an engine from be- 
coming cold and stopping at a time when a forced landing 
would result in a crack-up requires most careful protection 
in the designs of cowling and tanks. 

A more important problem was keeping the engines warm. 
The coldest temperature so far encountered in flight has 
been —38 deg. fahr. and next spring here it is probable that 
flights will be made in much colder weather. 

Landing-gear and skis have been very satisfactory. Two 
types have been used, one with the skis fitted on an ordinary 
landing gear in the place of wheels and the other having a 
special landing-gear permitting only an up-and-down mo- 
tion with no side movement. 

The latter type is believed to be the ideal type for hard 
use on such rough surfaces as are encountered here, al- 
though there was-no sign of failure in the other kind. 

In the ordinary type of landing-gear, with a movable 
strut hinged to a lower longeron, there is an outward move- 
ment of the skis when landing or bouncing on a take-off 
and if a side ski hits a ridge at such a time something is 
apt to give unless the whole plane skids to the other side. 

Experience has shown that all motion in the joints near 
the fuselage should be eliminated, that all fulcrum action 
should be at the point where stress is applied, in other words 


near the skis. The landing-gear should also be wider than 
for use with wheels. 


4 


Need of Folding Wings Shown 


The experience with the Fokker at the mountains has 
convinced Commander Byrd that hereafter every plane to 
be used in the Antartic, even tri-motored ships, should have 
folding wings. That plane might have been saved if the 
wings could have been folded, so as to eliminate lift. The 
best quality of the plane, its high lift, was what wrecked it. 

There is also need for better visibility in planes, and some 
of the pilots are inclined to believe that an open cockpit for 
the pilot would add to the safety in landing under unusual 
light conditions. 

An adjustable pneumatic shock-absorber, if it would work 
in this climate, which could be adjusted for various loads, 
might help in getting off the ground and in landing 
smoothly. 

The engine-heating problem has been solved by cowling 
the engines so that 40 per cent of the cooling surface is 
covered. A small shutter opening was left in the cowling 


around the crankshaft to cool the engine, but down here it 
is kept closed. 

It is believed that eventually it will be possible to inclose 
the entire air-cooled engine in cowling so that the flow of 
air can be regulated and an even temperature be maintained 
at all times. 

All oil-pumps and oil tanks are lagged with asbestos. The 
outside lagging, whenever possible, is wrapped in fabric, 
which is sewed and hemmed, making it air-tight. Unusually 
large drains are used on all tanks so that they can be 
drained quickly when an engine is stopped. 

Proper carburetion is obtained by an adjustable heating 
system from the exhaust, which heats the air both before 
and after passing through the carbureter. Most of the heat 
is applied after the mixture leaves the carbureter, and just 
enough heat is obtained in this way to get efficiency with- 
out increasing the size of the jets. 


Melting Snow Out of the Engine 


It is frequently found after a storm that fine snow has 
drifted in until every space between the cylinders, rods, 
and even the inside cowling is packed with hard snow. 


‘Moreover, the valve-box covers are filled with a paste of 


snow and congealed oil and the entire engine is so stiff that 
a man can throw his weight on the propeller without budg- 
ing it. This looks rather hopeless until a heater is put 
under the engine and it is melted out. Even if the engine 
could be turned over, carburetion in a cold engine at —30 
deg. would be impossible. 

To overcome this condition, the entire engine is covered 
with a fireproof canvas cover which incloses also the section 
containing the oil lines, oil tanks and carbureter. From 
the bottom of this covering a tube of the same material 
extends to the snow and a blowtorch is placed under it. 
Even in the coldest weather with a high wind it is possible 
to heat the engine to a temperature of 120 deg. fahr. in 


‘45 min. 


Checking valves is more arduous and difficult than at 
home. It is first necessary to heat the engine as if for 
flight. The valve box covering is then removed and the 
valves are checked and set. Then the engine is reheated 
and the valves are checked again. The heating is necessary 
because everything is so frozen fast that it is impossible 
to determine clearances. A valve check is made every 
15 hr. of flying and there is very little change after the 
second check. The clearances used are those recommended 
by manufacturers for use at home. There have been no 
changes in the carbureter setting or in the fuel mixture 
since leaving the United States.—Russell Owen, in radio re- 
port to New York Times, from Byrd Antarctic Expedition. 
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TATING that the performance of rear-axle gears 

depends on both satisfactory gears and suitable 
mountings, the author describes three laboratory tests 
for axles. 

The first is a deflection test to determine the dis- 
placement of the gears and deflections of the differ- 
ential carrier under load applied by a 20-hp. motor 
through changeable gear-reduction giving a propeller- 
shaft speed of approximately 12 r.p.m. Load is ap- 
plied by means of a prony brake, and deflections are 
registered on indicators applied at various points. 

The second is called the four-square test. In it 
four axles are set up in a closed circuit, so that the 
gears and shafts are subject to static torque, and 
driven by a motor. This gives a high loading with a 
small expenditure of power. It is a severe wearing 

~ test. 


The third test is known as the laboratory road-test. 


RODUCTION of spiral-bevel gears that will 

operate quietly when installed in an axle under 

a car has long been a problem for engineers and 
production men. As much time and effort have un- 
doubtedly been spent on the design and production of 
satisfactory rear-axles as on any other part of the car. 
Smoother and quieter engines immediately create a de- 
mand for quieter rear-axles. 

Two major factors affect the performance of gears 
as mounted in the conventional axle. The first is the 
manufacture of satisfactory gears, which subject was 
covered by R. C. Wilson in his paper on Axle Gears 
and Housings*. The second is the mounting of the gears 
in a suitable carrier and axle-housing. The most per- 
fect of gears cannot be expected to function properly 
when mounted in weak, flimsy carriers, and commer- 
cially good gears may be rejected when mounted in an 
axle so constructed that gear noise will be greatly am- 
plified. The success of a rear axle depends largely upon 
the carrier in which the gears are mounted. 

Considerable study must be given to the provisions 
of proper ribs and the distribution of metal to provide 
maximum rigidity in the conventional carrier, mounted 
in a banjo-type axle housing. Supporting the gears on 
their. proper cone centers is of utmost importance, as 
shifting of these centers because of distortion in the 
carrier will affect the gears seriously. Accuracy in ma- 
chining the carrier is also of great importance. The 
relation of the pinion-housing bore to the cross bore 
must be held to the closest possible limits; their axes 
must be in the same plane and square with each other. 

To provide for distortion in the carrier under load, 
some manufacturers establish machining tolerances that 
place the pinion bore 0.001 to 0.002 in. below the cross 
bore, so they will be in line under load. Other devia- 


1M.S.A.E.—Chief engineer, Timken Roller Bearing Co., Canton, 
Ohio. 


2See S.A.E. JOURNAL, May, 1929, p. 530. 


In it an axle with heavy flywheels in place of the road- 
wheels is driven by an automobile engine under con- 
ditions simulating road tests. 

In addition to these tests, the author describes and 
illustrates a selective sound-testing outfit developed 
for the Timken companies by members of the depart- 
ment of engineering research of the University of 
Michigan. This instrument will measure a sound of a 
selected pitch after it has been converted into an elec- 
tric current that will register in volts on a meter. The 
device was demonstrated at the meeting by Dr. H. B. 
Vincent, of the University of Michigan. 

Most of the discussion has to do with the relative 
effect of endwise and vertical displacements of the 
pinion. Discussers agree that vertical movement af- 
fects the tooth bearing-area more than does endwise 
movement, but they do not agree that a larger area of 
contact results in more quiet gears. 


tions are sometimes made in machining gears and car- 
riers to correct for deflections under load. The rigidity 
of the pedestals with bolted-on caps that support the 
differential bearing has a very decided influence on the 
operation of the gears. It is difficult to brace these 
pedestals well enough to prevent excessive deflection 
under load, and many carriers show a decided weakness 
at this point. Green castings should not be used, as 
they are subject to permanent distortion. 


Bearing Clearances a Factor 


The bearings upon which the pinion and differential 
are mounted are important in restricting the movement 
of the gears under load. These movements can be con- 
trolled to a certain extent by the initial set-up of the 
bearings. In a self-contained ball-bearing these clear- 
ances are established by the bearing manufacturer, 
while in the tapered-roller bearing the clearances are 
established by the manufacturer of the axle. The mag- 
nitude and nature of the gear movements under load 
will be controlled largely by the type of bearing on 
which they are mounted. 

Difficulty is sometimes experienced when a complete 
carrier assembly that has been properly set up and 
passed for quietness is put under a car and tested on 
the road. Certain characteristics of the axle housing, 
brake and spring hook-up, or body construction of the 
car will amplify slight gear noises to such an extent 
that the axle will not be passable. The problem pre- 
sented by this fact is being investigated at the Uni- 
versity of Michigan. An investigation is being con- 
ducted also to determine the paths by which gear noise 
is transmitted to the passenger. 

Various attempts have been made to insulate the axle 
from the body of the car, with no great success so far. 
Special sound-test equipment, however, has been de- 
veloped which has been employed to definitely establish 
the sources of the various noises, so that gear noise 
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can be separated 
from tire noise, 
for instance. Sev- 
eral factors other 
than. the gears 
themselves play 
an important part 
in the passing or 
rejecting of axles. 
It is one thing 
to produce quiet 
axles and quite 
another to keep 
them quiet during 
a protracted pe- 
riod of service. If 
gears and all 
other moving 
parts could’ be 
maintained in 
their original re- 
lationship 
throughout the 
life of the car, 
there should be 
no occasion for noisy axles, This is impossible because 
of wear; however, the axle and the car manufacturers 
can do much to prevent wear in the parts of the axle 
which tend to create noise. Provision must be made 
for the proper circulation of lubricant to the axle gears 
and bearings, and considerable thought must be given 
to the selection and recommendation of the lubricant. 
Special equipment is provided in our testing labora- 
tory to study thoroughly the factors influencing rear- 
axle construction. Tests of three types that provide 
considerable information on their merits can be made 
on passenger-car, small motor-truck and motorcoach 
axles. These tests are called the deflection test, the 
four-square test, and the laboratory road-test. 


? 
Es 


Testing for Deflection of Parts 


The deflection test is made to determine displacement 
of the drive gears and deflections of all parts of the 
differential carrier. This test is of great importance 
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Fic. 1—GENERAL VIEW OF APPARATUS USED IN THE DEFLECTION TEST 


pe ae Fe eS in checking new 
TELL carrier designs or 
determining the 
source of trouble 
in existing car- 
riers. Deflection 
or deformation in 
the carrier can be 
definitely located, 
and the necessary 
steps for correc- 
tion are usually 
made evident. 

The deflection- 
testing machine, 
originally design- 
ed by the Gleason 
Works, consists 
of a heavy dy- 
namometer of spe- 
cial design to 
take the rear axle 
as a unit. Large 
spur-gears, fitted 
to the ends of the 
axle shafts, mesh with other gears on a cross-shaft on 


which a large brake-drum is mounted. A prony brake 
constructed to measure torque in either direction of 
rotation is mounted on the brake-drum. 

Our machine, shown in Fig. 1, is driven by a 20-hp. 
1200-r.p.m. alternating-current motor. Two large 
Brown-Lipe seven-speed transmissions are provided, 
giving a maximum speed reduction of 100 to 1. The 
speeds at which the tests are usually made are 12 r.p.m. 
in the forward direction and 13 r.p.m. in reverse, al- 
though a large number of speeds up to 2000 r.p.m. can 
be obtained. The motor, transmission and dynamometer 
are powerful enough to make break-down tests on an 
ordinary passenger-car axle. 

One of the most important points in running a de- 
flection test is the mounting and location of indicators. 
Fig. 2 shows how the indicators are supported in the 
Timken test. A yoke is secured to the pinion housing 
by several set-screws. Extensions of the yoke placed 





Fig. 2—INDICATORS APPLIED TO AXLE IN DEFLECTION TEST 
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Fic. 3—REcoRD CHART FOR AXLE-DEFLECTION TEST 


over and around the center of the axle housing support 
indicators bearing on the ring-gear, pinion, pedestals, 
and other parts. In this way all deflections registered 
on the indicators are related to the bore of the pinion 
housing. 

For ease and accuracy in interpreting the results of 
these deflection tests, a special form has been devised, 
as shown in Fig. 3, which gives a complete record of 
all test data. Tests are run at zero, 25, 50, 75 and 100 
per cent of full engine-torque in low gear. Rechecks 
are made to see if all indicators return to the zero 
point and, if they do not, an investigation is made to 
determine whether this is due to a permanent set in 
some member. A careful record is made of the tooth 
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contact under all load conditions, and it is interesting 
to note how this changes with the deflections. Six 
curves usually are drawn to illustrate graphically the 
results of the test. They show deflections at the fol- 
lowing points, numbered to correspond with the sketch 
in Fig. 3: (1) pinion end-movement, (2) pinion lift, 
(3) give of pinion toward or from the ring-gear, (4) 
give of ring-gear at the pinion, (5) give of ring-gear 
at 180 deg. from the pinion, and (6) spread of differ- 
ential legs or pedestals. 


Ball and Roller-Bearings Compared 


As previously pointed out, displacement of the pinion 
is controlled to a large extent by the type of bearing 
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PINION END-MOVEMENT COMPARED 


Fig. 4—-With Tapered-Roller Bearings 





Fig. 5—With Ball-Bearings 
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Fic. 6—ROLLER-BEARING MOUNTING ON WHICH Fics. 4 AND 


8 ARE BASED 


upon which it is mounted. Two typical curves from a 
production axle illustrate the pinion end-movements, 


that in Fig. 4 with a tapered-roller- 
bearing mounting and that in Fig. 
5 with a ball-bearing mounting. 
This test was made on a conventional 
overhung pinion-mounting, in which 
a single-row No. 309 ball-bearing in 
the rear position and a double-row 
No. 5307 ball-bearing in the forward 
position were compared with inter- 
changeable sizes of Timken bearings 
which have medium cup-angles of 
about 25 deg. The mountings are 
shown in Figs. 6 and 7. 
Examination of the curves of Figs. 
4 and 5 shows that the end movement 
of the pinion is slightly greater 
where the tapered-roller bearings are 
used. Selection of suitable bearings 
and correct initial setup will do much 
to keep the end movement down to 
the minimum. With ball bearings it 
is necessary that the clearance be 
held by the bearing manufacturer to 
relatively close limits to minimize 
this movement. The curves of Figs. 
8 and 9, showing the vertical dis- 
placement of the pinion,-indicate the 
greater radial yield in the ball-bear- 


ing mounting than in the tapered-roller bearings of 


equivalent size. 


Steep-angle tapered-roller bearings reduce the pinion 
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Fic. 7—BALL-BEARING MOUNTING ON WHICH Fics. 5 AND 9 


ARE BASED 


end-movement but increase the lift and give. The best 


combination is usually to be found with bearings hav- 
ing about 25 to 30-deg. cup-angle. Some pinion mount- 


oe 


Drive Side Reverse Side 


Fic. 10O—EFFECT OF DISPLACEMENT ON 
TooTH CONTACT 


The Upper Pair of Sketches Show Normal 

Contact. Each of the Other Pairs Repre- 

sents Contact with a Pinion Displacement 
of 0.005 In. in the Direction Specified 


ings can be improved by a steep-angle bearing in the 
forward position and a medium-angle bearing in the 


rear. The straddle type of pinion 
mounting offers a somewhat more 
compact assembly than does the over- 
hung mounting and is very good ex- 
cept for the limitation it places on 
the size of the inner or rear bearing, 
which is mounted between the end of 
the pinion and the differential case. 
The bearing group usually consists 
of two steep-angle bearings mounted 
ahead of the pinion and a small 
straight-roller bearing or ball bear- 
ing at the rear. The steep-angle 
bearings hold end movement of the 
pinion to the minimum, but radial 
movements are about the same as 
with the overhung mounting. The 
cost of the straddle mounting usually 
exceeds that of the overhung mount- 
ing. 

Fig. 10 shows that the tooth con- 
tact has shifted considerably from 
the no-load position because of dis- 
placing the pinion vertically under 
load. This shifting probably will 
cause noisy gears. Poor tooth con- 
tact such as this will also be caused 
by the pinion bore being above the 


cross bore because of inaccurate machining of the dif- 
ferential carrier. 
position of the pinion as c'osely as possible, but slight 


It is also desirable to hold the axial 
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PINION LIFT COMPARED 


Fig. 8—With Tapered-Roller Bearings 
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Fig. 9—With Ball-Bearings 
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DEFLECTIONS OF DIFFERENTIAL PEDESTALS UNDER VARIOUS LOADS 


Solid Lines Represent the Right Pedestal and Dotted Lines Represent the Left Pedestal 


Fig. 11—Spread of Pedestals 


displacements to or from the ring-gear do not have a 
material effect on the tooth contact, as is shown also 
in Fig. 11. 


Making Differential Supports Rigid 


Deflection of the differential pedestals must be care- 
fully checked. They are usually rather flexible in a 
horizontal direction, and small movements in this di- 
rection cause little trouble with the gears; however, 
vertical movement of one or both pedestals is equivalent 
to throwing the pinion bore high or low with relation 
to'the cross bore, thus causing poor tooth contact. Figs. 
11 and 12 show typical test curves on both the spread 
and the vertical movement of the pedestals. Compari- 
son of these movements with the movements of the 
pinion shaft under load indicates that this part of the 
carrier is weaker. A careful study of the design will 
suggest forms of ribbing to lend maximum support to 
the pedestals. 

The form and relation of the sides of the differential 
carrier to the pedestals is of major importance. With 
the straight side of the carrier continuous with the in- 
side face of the pedestal, as in Figs. 13 and 14, a very 
rigid construction is possible. Sometimes a flare in the 
side at this point weakens the wall and causes the en- 





Ax 
Fic. 13—VIEW OF A DIFFERENTIAL CARRIER 
WITH WELL-SUPPORTED PEDESTALS 





Fig. 12—Vertical Movement of Pedestal 


tire structure to be flimsy. The pedestals should be 
tied up with the pinion barrel to give rigidity. This is 
best accomplished by having the most overhung part 
of the pedestal, where the cap is attached, tied to the 
body of the casting both vertically and horizontally. 

To strengthen the pedestal construction in an axle 
which has been giving excessive noise when coasting, 
a reinforcing plate was designed which bolted onto the 
rear of the axle housing under the rear cover-plate. 
Extended pedestal studs were attached to the plate by 
castellated nuts. This reinforcing plate considerably 
decreased the spread and vertical movement of the ped- 
estal, especially on the left side, as shown in Figs. 15 
to 18. 

Excessive pinion end-movement was discovered in a 
test recently conducted. Upon investigation it was 
found that the pinion-bearing adjusting-nuts were a 
loose fit on the threads in the pinion housing. These 
nuts were replaced with properly fitted nuts, and the re- 
peated test showed a reduction of 0.004 in. in the end 
movement. 

These brief examples show that the deflection-testing 
machine provides valuable information on differential- 
carrier design. Break-down tests, as well as deflection 
tests, are sometimes desirable, and this machine has 


q 


Section D-D Section C-C 





Section A-A 


Section B-B 
Fic. 14—DETAILS OF THE DIFFERENTIAL CARRIER SHOWN IN FIG. 13 
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EFFECT OF SUPPORTING COVER ON DEFLECTION OF DIFFERENTIAL PEDESTALS 
An Experimental Cover Which Supported the Pedestal Caps from the Axle-Housing Was Added 
Fig. 15—Spread of Pedestals Without Back Support Fig. 16—Spread of Pedestals With Back Support 
The Right Pedestal is Designated by a Solid Line, and the Left Pedestal by a Dotted Line 
Fig. 17—Vertical Deflection of Left Pedestal with Cover Fig. 18—Vertical Deflection of Left Pedestal without Cover 


ample capacity to conduct them on the ordinary pas- ing four axles connected together to form a closed 
senger-car rear-axles. The loads at which axle shafts, torque circuit. The differentials in all axles are locked, 
keys and splines and adjoining 


shear and ring- axle-shafts are 
gear teeth break connected by 


out can readily means of steel 


be determined. couplings, which 
must be rigid to 
prevent a gradu- 
al decrease in 
torque. 

The torque 
loads onthe 
gears are im- 
posed entirely 
within the sys- 
temitself, by 
holding one 
coupling and 
winding up its 
mate until the 
desired torque 
load is applied, 

Fic. 19—ARRANGEMENT OF AXLES IN FouR-SQUARE TEST after which the 
Four Axles Are Connected with Their Differentials Locked. Static Torque Is Intro- sled upli ng 36 
duced by Means of a Vernier Coupling, and the Group is Driven by a Motor locked together. 


Four-Square Test 


The four- 
square test can 
be employed to 
compare axles, 
to check the 
performance of 
one type of 
bearing against 
another or for 
any comparative 
testing of rear 
axles. As _ its 
name _ suggests 
and Fig. 19 
shows, this test 
consistsofa 
hook-up employ- 
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Fic. 20—AN AXLE MOUNTED FOR LABORATORY ROAD-TEST 


A system of weights and levers is used to measure the 
torque, and it is possible to include a calibrated torsion- 
member by which the torque can be determined by the 
torsional displacement. Such a method of calibration is 
desirable when a mechanical means, such as a worm and 
worm wheels, is employed to wind up the system. The 
four axles are driven by an electric motor at a pinion 
speed of approximately 1200 r.p.m. 

The amount of load on each of the four axles in the 
four-square test is the same, but the application of the 
load is different. During test, one axle is loaded on the 
drive side of the teeth and running in the forward di- 
rection; one is loaded on the drive side of the teeth and 
operating in the reverse direction; one is loaded on the 
coast side of the teeth and running in reverse, and one 
is loaded on the coast side of the teeth and running for- 
ward. When a comparative test is being made it is de- 
sirable to have identical operating conditions on all four 
axles. Such conditions are secured by reversing both 
the direction of rotation and the direction of torque 
load at regular intervals. We usually reverse the direc- 
tion of rotation every 25 hr. and the direction of torque 
load every 50 hr. during a test. Reversing the direction 
of rotation has virtually no effect on 
the axles except in the lubrication. 

To approximate road conditions and 
prevent excessive temperatures in the 
axles, either electric fans or fans at- 
tached to the propeller-shafts are used 
to cool each unit. Axles running under 
their full rated capacities will have a 
comparatively short life in the four- 
square test, which is very severe. 
Weaknesses in design have often been 
revealed in less than 100 hr. of testing 
under these conditions, and tests last- 
ing from 200 to 300 hr. under full 
load can usually be regarded as satisfactory. The four- 
square test is really a break-down test, the end of which 
usually occurs when teeth break in the ring-gear of one 
of the axles, which is invariably the first failure. Data 
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such as temperatures and tooth con- 
tact have no basic value but are kept, 
as they are useful for comparison. 


Observations from a Typical Test 


Curves from a characteristic test 
show that full-torque load was applied 
only after a 75-hr. run, as application 
of full load at the start will often 
cause premature failure in an axle 
which gives satisfactory results when 
gradually loaded. Although cooling 
fans were employed, temperatures as 
high as 210 deg. fahr. were observed. 
During this test, which lasted the un- 
usually long time of about 600 hr., a 
number of weaknesses were found in 
the carrier; for instance, it was found 
that if the fit of the bearings on the 
hub of the differential case was not 
sufficiently tight they would loosen 
under load and cause excessive wear of 
the hub. 

Excessive pitting occurred on the 
gear teeth. This indicates that the 
gears were a trifle soft; but it is 
difficult to interpret correctly observations from a test 
under extremely severe operating conditions, as it is 
quite possible that the original bearing fit and the gears 
themselves would have been satisfactory in a car oper- 
ating under normal conditions. However, the test does 
point out any weaknesses in design and construction. 

The four-square test is particularly well adapted for 
comparative tests on the bearing applications in an 
axle. Direct comparisons of bearing life can be ob- 
tained and the results are usually borne out by service 
records. One interesting point is that it is necessary 
to provide extra lubrication for the differential bearings 
during tests of this nature. The lubricant in the hous- 


Fig. 21— OIL 

CIRCULATION 

THROUGH PINION 
BEARINGS 


Oil Thrown by the 
Gear Circulates 
Equally Through 
the Front and Rear 
Bearings and Is Re- 
turned to the Gear 
Housing with Little 
Tendency to Escape 
at the Front 
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Section B-B-B 


ing is thrown up and splashed into the differential and 
differential bearings during road tests but not in labo- 
ratory tests, in which the axle is held stationary. To 
lubricate the differential bearings adequately it is neces- 
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sary to raise the oil level about % in. higher in the labo- 
ratory tests. Differential bearings have been burned 
out in a few hours when this precaution was not taken. 
Too much oil causes excessive temperature, because of 


churning. This test is useful for testing the quality of 
oil. 


Laboratory Road-Test 


While the deflection test and the four-square test yield 
valuable data on carrier design and comparison of axles 
of different types, they do not give the same results as 
are obtained under normal road conditions. The special 
equipment illustrated in Fig. 20 was designed to dupli- 
cate road-test conditions as nearly as possible. 

Our so-called laboratory road-test equipment consists 
of a frame, on which the axle and springs are mounted, 
and a four-cylinder engine. Flywheels are attached to 
the axle shafts, supplying a weight equivalent to the 
weight on the rear tires of the car. Unbalanced weights 
can be attached to the flywheels if desired. 

The axle is connected to the engine through the same 
propeller-shaft and universal-joint as when under the 
car and is supported by springs like inverted chassis- 
springs. The engine is controlled by a governor which 
throws the throttle wide open and then entirely closed 
at predetermined limiting speeds of 15 and 50 m.p.h., 
about six complete cycles of acceleration and decelera- 
tion occurring per minute. 

Lubrication of bearings and gears is one of the prob- 
lems that have been studied on this machine. An oil 
supply midway of the pinion housing with a return pas- 
sage located in front of the forward 
pinion-bearing, as illustrated in Fig. 
21, has been found desirable to as- 
sure an adequate supply of oil to the 
forward bearing. 

When no oil channels are provided, 
pinion-bearing lubrication depends on 
oil being thrown through the rear 
bearing. Often an oil-feed with no 
drain is provided. This gives suffi- 
cient oil to the pinion bearings, but 
some trouble may be experienced from 
excessive leakage at the forward end 
of the housing. A construction simi- 
lar to this has been used for years in 
all axles manufactured by the Colum- 
bia Axle Co. and has been adopted re- 
cently by several manufacturers of 
passenger cars, motor-trucks, and 
motorcoaches. A desirable feature of 
the construction is that it serves to stiffen the carrier. 

Another method, used more commonly with mountings 
employing the full-threaded type of sleeve, is to locate 
the oil return at one side, between the two bearings, at 
a height to maintain the oil level about 1 in. below the 
center-line of the pinion. This arrangement is illus- 
trated in Fig. 6. If such an oil return were located at 
the bottom, the forward bearing would be starved. 


Lubrication Requirements of Bearings Differ 


Recommendations for lubrication of tapered-roller 
bearings on the pinion shaft differ considerably from 
those for annular ball-bearings. Ball bearings call for 
very little oil; in fact, initial packing with grease is 
often specified for them, with no oil-supply. Some ball- 
bearing designs incorporate provision to keep out the oil. 


the Voltmeter at the Center. 





Considerable thought and study shouid be given to 
the selection of a lubricant for the rear axle. In too 
many cases this selection is left to the purchasing de- 
partment, and a lubricant is used which is very detri- 
mental to the life of gears and bearings. For summer 
use, a refined steam-cylinder oil, commonly known as 
600W, gives very good service. Fluid greases of the 
consistency of a heavy cylinder-oil are satisfactory if 
they are compounded from a heavy-bodied oil and about 
5 per cent of good-quality soap, free from filler and cor- 
rosive material of any kind. Much harm may be done 
to gears and bearings if a lubricant containing even the 
mildest of lapping agents is used. 

A number of tests have been conducted recently to de- 
termine the effect of various lubricants on rear-axle 
gears and bearings. The tests were run for 100 hr. on 
the laboratory road-testing machine. Careful observa- 
tions were made of increase in backlash of gears and 
wear on bearings. It was definitely proved that gear 
and bearing wear can be doubled and tripled by using 
lubricant containing lapping agents. Graphite and lead 
soap, which are usually regarded as satisfactory in gear 
lubricants, produce a lapping effect which considerably 
increases bearing wear. It is xeasonable to assume, 
therefore, that they also cause lapping of the gear teeth, 
which would eventually cause the teeth to lose their cor- 
rect profile and become noisy. 


Rear-Axle Noises 


Summing up the factors outlined, which affect the 
proper operation of rear-axle gears, it is evident that 





Fic. 22—APPARATUS FOR MEASURING SOUND 


The Instrument Is Tuned to the Desired Pitch by the Three Dials in the Center. A 
Microphone Is Connected to the Jack at the Upper Left, and the Sound Is Measured on 


Charts on the Two Plates Give Settings for Pitch 


the production of the gears themselves is but the begin- 
ning of the problem. The construction of a mechanism 
that will operate successfully under a given maximum 
torque is very simple compared with the problem met 
when the noise produced must not exceed a given small 
amount. Since standardization of products is essential, 
the maintenance of a definite limit of tolerance for noise 
is perhaps of as great interest as accuracy in any other 
particular. 

Some time ago the problem of developing an apparatus 
which would indicate the noise produced by a bearing 
or gear was given to Prof. F. A. Firestone, of the de- 
partment of engineering research of the University of 
Michigan. The object was to produce a machine that 
can be operated by anyone and give more consistent re- 
sults than can be obtained by even well-trained testers 
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who depend on the human ear, which is variable in effi- 
ciency, especially in different persons. 

The measurement of bearing noise was first investi- 
gated, and machines for the inspection of bearings for 
roughness were installed at Canton, by Professor Fire- 
stone almost four years ago. These resulted in a sub- 
stantial decrease in the rejection of axles for bearing 
noise, and the machines are still in use. In an effort to 
make an even more rigid inspection of bearings, a new 
outfit that is capable of more accurate measurement of 
the noises produced was installed at Canton last year by 
Dr. H. B. Vincent, and the development of another ma- 
chine to ensure still more uniform results is in process. 


Gear Noises Hard to Measure 


The measurement of gear noises, however, proved 
more difficult and has taken longer. The problem 
seemed to divide itself into two questions: first, What 
noises are important? and, second, How shall they be 
measured? 

To answer the first question, a Jordan car was in- 
stalled in the laboratory and a stand designed so that 
the rear wheels rest on drums connected to a prony 
brake. it appeared from measurements that the noises 
of importance possessed a periodicity, the pitch being 
proportional to the speed of rotation. These noises, 
moreover, are produced separately and their intensities 
bear no relation to one another, so each must be meas- 
ured by itself and held to a separate limit. 

We desired to measure the sound produced; but sound 
is inconvenient to measure in a factory, because extrane- 
ous noises add to the sound produced by the mechanism 
under inspection. Experiments by E. J. Abbott, of the 
company’s research department, have shown that, as 
was to be expected, the intensity of the sound is propor- 
tional to the amplitude of vibration of the source. 
These, in the case of this machine on which the gears 
are tested, have an amplitude of the order of magnitude 
of 0.0005 mm. or 0.00002 in. 

The next question that arose was, How are vibrations 
of such insignificant amplitude to be measured on a ma- 
chine that dances up and down 1/32 in. to the tune of 
the drop-hammers in the forging plant? The only an- 
swer seemed to be to use a device that will respond only 
to vibrations of the pitch of the gear note and have no 
interest in irregular noise. To this end a microphone 
developed by Dr. Vincent in connection with an im- 
proved machine for measuring roller-bearing noise was 
selected. This device is selective; that is, it responds 
only to a narrow band of frequencies of a pitch that is 
determined from the construction of the apparatus. If 
the gears are rotated at the corresponding speed and 
their defects are such that they cause the test stand to 
vibrate through 0.00002 in., such a microphone will pro- 
duce a current of 0.3 volt, which is about 300 times the 
voltage produced by previous apparatus. 

Difficulties arose, however. The band selected is so 
narrow that the device responds very little to vibrations 
of a pitch even slightly different from the proper one. 
The best simple system for the generation of constant 
speed is a synchronous motor, but even this is not con- 
stant in speed. The only solution seemed to be to widen 
the response band, and considerable work to this end 
was done by Mr. Abbott. He was able to construct an 
outfit which had the required broadness of response and 
gave about one-half the voltage of the microphone men- 
tioned. Thus we have now an apparatus capable of 


producing easily measurable voltages from the small 
vibrations generated in the test stand by a set of gears 
driven by a synchronous motor. The device, moreover, 
responds to this vibration only. 


Satisfactory Instrument Developed for Gears 


Tests have shown that the load under which gears op- 
erate is of considerable importance and also that condi- 
tions of coast and reverse are not the same as those of 
normal running. In the apparatus installed last spring 
by Mr. Abbott at the Timken-Detroit Axle Co. plant, all 
these conditions are controlled. Normally, the drive is 
from a synchronous motor and the load is a generator 
feeding through a wattmeter. For coasting tests the 
generator is used as a motor and the synchronous mo- 
tor as a brake, the current being measured by the watt- 
meter, as before. Tests on this outfit have shown it to 
be satisfactory, and a machine along the same lines is 
being developed for the differential-carrier assembly. 

Inspection of the assembled car is the final act before 
the car goes to the customer. As it is important that 
the customer be pleased with the car in every way, the 
noise produced by the axle under actual operating con- 
ditions is a matter of paramount importance. Work by 
Dr. Vincent on the development of an outfit to measure 
such noises on the road has resulted in the construction 
of an amplifier that will operate in the vicinity of the 
ignition system, a device hitherto unattained. The out- 
fit contains a selective device which can be so adjusted 
that gear noise or any other periodic noise can be meas- 
ured in the presence of noises in which we are not inter- 
ested at the moment. From a knowledge of the speed 
and construction of the car, the operator can determine 
the source of any periodic sound by the setting of the 
selective device. 

This outfit has been used in actual road tests and has 
given considerable satisfaction, although general noise 
is not excluded as thoroughly as one might desire. Af- 
ter research extending over about one year, Dr. Vincent 
is able to announce the development of a new micro- 
phone that is very sensitive to air sounds and has more 
than sufficient selectivity. This new device will decrease 
the size and weight of the apparatus required by at 
least one-half. It is still in the experimental stages, but 
it has been subjected to road tests and its success seems 
assured. 

The portable sound-testing outfit used in road tests is 
shown in Fig. 22. At the upper left corner is a jack 
for the input, and below it is a switch for turning on 
the filaments. To the right of the switch is a knob for 
controlling the selectivity in known steps. The three 
dials at the lower center control the pitch of the sound 
the apparatus will measure to the exclusion of all other 
sounds; and the intensity of the sound is measured by 
the meter in the center above, which is connected by the 
switch at the lower right and has its zero adjusted by 
the knob at the upper right. Two rectangular plates at 
the lower side of the amplifier carry charts which give 
the correct settings for any desired pitch. 

Just below the center meter and to the right is a 
switch that controls two ranges of pitch to which the 
apparatus can be set, and the corresponding switch at 
the left cuts out the selective device so that all pitches 
can register at once. At the upper right is a jack for 
connecting a set of telephones by which the sound that 
is being measured can be heard. The other meters and 
dials are to standardize the operation of the apparatus. 
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THE DISCUSSION 


D. D. OrMsBy’:—Mr. Wooler stated that the lift of 
the pinion affects the tooth bearing and the noise more 
than does endwise displacement. I believe that the lift 
will affect the tooth bearing lengthwise, but in-and-out 
displacement affects not only the tooth bearing but the 
pressure angle, so it has a greater effect than the lift 
on noise. 

ERNEST WOOLER:—We assume that there is more 
noise with the poorer tooth contact than with the better 
tooth contact. 

Mr. ORMSBY:—That is not true; tooth noise depends 
on profile contact. Moving the pinion forward has the 
effect of increasing the pinion pressure-angle and rais- 
ing or lowering the tooth bearing, and the gear tooth 
interferes with the contour at the flank of the pinion 
tooth. 

Mr. WOOLER:—The diagrams show that the amount 
of contact when the pinion is raised or lowered is con- 
siderably less than the normal contact. That would 
surely make a gear noisier; the pressure per square inch 
on the tooth face would be more. 

Mr. ORMSBY:—That would not necessarily make -the 

M.S.A.E.—Manager of gear plant, Eaton Axle & Spring Co., 
Cleveland 


'M.S.A.E.—Chief engineer, Chandler-Cleveland Motors Corp.., 
Cleveland. 


gear noisier unless a point was reached where abrasion 
begins. Moving the pinion forward or backward 
changes conditions so that two different pressure angles 
are running together. Moving the pinion several thou- 
sandths of an inch up or down does not affect the noise 
so much as moving it 0.002 or 0.003 in. forward or back- 
ward. 

HIRAM WALKER‘:—Representatives of the Gleason 
Works, of axle makers and of our own company con- 
ducted an experiment about 14% years ago with an as- 
sortment of axles. These men selected assemblies that 
they thought, from examination of the tooth contact, 
would be very quiet. Some of them were said to have 
ideal tooth contacts and others were thought to be very 
poor. The poor ones were silent in operation and re- 
mained so over a long time, and the good ones were 
never quiet. 

A MEMBER:—I believe that the clearance at the root 
of the tooth is an important factor in noise. 

A MEMBER:—How do you get the diagrams for tooth 
bearing? 

Mr. WooLeR:—We mark the teeth as the gears re- 
volve and make photographs for the chart. It is easy to 
see just how the contact is changing as the test goes on 
and more load is applied. 


Fluidity of Aviation-Engine Oils 


(Concluded fron p. 48) 


They state that, ““‘We do not agree with the authors 
that flash-point is an index of volatility.”” We refer 
them to a report of Committee D-2 on Petroleum Prod- 
ucts and Lubricants, of the American Society for Test- 
ing Materials, vol. 28, part 1, 1928, “The Significance of 
Tests of Petroleum Products,” p. 29: “Flash and fire- 
point tests provide adequate information regarding the 
tendency of a lubricating oil to evaporate, and there 
seems to be no justification for continuing the use of so- 
called evaporation test’; also p. 17: “Volatility may be 
defined in general terms as the tendency of a product 
to change from the state of liquid to that of vapor. For 
petroleum products it is determined by means of a 
variety of specific tests which are discussed under the 
following headings: 

(1) Flash and Fire Tests 

(2) Distillation Tests 

(3) Vapor-Pressure and Evaporation Tests.” 

Messrs. Marley, Livingstone and Gruse further state: 
“We would like to know if they have evidence to show 


that volatility at very high temperature is objection- 
able. It is obvious that volatility at low temperatures, 
such as found in the crankcase, will increase evapora- 
tion loss and oil consumption.” We refer in our paper 
to crankcase temperatures found in aviation engines. 
The reduced pressure at higher altitudes also increases 
oil consumption. 

We appreciate that Messrs. Marley, Livingstone and 
Gruse have published several papers on advantages of 
volatility and low carbon-contents of asphalt-base oils 
and consequently do not agree with us, since our state- 
ments are not quite in accord with their views. 

The General Motors Corp. and Cadillac engineers and 
chemists have endeavored for some time to have a 
volatility test standardized and adopted by the Ameri- 
can Society for Testing Materials; we imagine that the 
adoption of such a test might meet some opposition. 
Aeronautic and automobile engineers claim that this 
test is important and that low volatility is a character- 
istic of a good oil. 
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Atmospheric Humidity and Engine 


Performance 
Discussion of Arthur W. Gardiner’s Annual Meeting Paper’ 





O-CALLED correction factors to compensate for 

variations in atmospheric temperature and pres- 
sure have been in practical use in connection with 
engine testing; but the influence of the varying 
amount of aqueous vapor present in the atmosphere 
has not had sufficient consideration. The author sub- 
mits brief test-data indicative of the effect of humid- 
ity on some factors of engine performance and of the 
feasibility of using rational power-correction factors. 
By assigning due importance to the effect of humid- 
ity, he believes that a more satisfactory analysis of 
car and of engine performance can be cbtained. 

Using a single-cylinder engine operated at fuil 
throttle and 1000 r.p.m. under stabilized conditions, 
tests were made observing maximum power, air-flow, 
fuel-flow, detonation and spark-advance requirements 
over a wide range of relative humidity for an air- 
intake temperature of 100 deg. fahr. Curves made 
from the data obtained are given and discussed. 


N. S. DIAMANT’:—Perhaps a number of the engi- 
neers present will feel justified in interpreting Mr. 
Gardiner’s conclusions a little more broadly than he 
has done. They may or may not consider it necessary 
to correct for humidity each and every engine test that 
is made in their laboratories. This, however, is sec- 
ondary. The important matter is that Mr. Gardiner 
has undertaken to show us how a correction for mois- 
ture can be made, and why it is correct. The impor- 
tance of the paper lies in the fact that it has taught 
us something definite, and not because it has raised 
the question whether we should correct for the effect 
of moisture. Each laboratory staff can decide that for 
itself. 

I should like to amplify Mr. Gardiner’s statements 
on the effect of humidity on cooling. He has done a 
great service by telling us that the effect of humidity 
on the performance of the radiator itself is practically 
nil. A well-cooled engine operating in Detroit under 
conditions of 80-per cent humidity can be cooled just 
as well under different atmospheric conditions in New 
Mexico. The paper is valuable in that it has brought 
out certain fundamentals. 

Max M. ROENSCH*:—In our laboratory, we have 
found that we can get data to check very much closer 
from day to day when we take the humidity into ac- 
count. Mr. Diamant said that we do not need to cor- 
rect all the power runs for humidity, and that for ordi- 





1 Published in the February, 1929, issue of the S.A.E. JoURNAL, 
p. 155. Mr. Gardiner is a member of the Society, and is con- 
nected with the General Motors Corp. Research Laboratories, 
Detroit. 

2 A.S.A.E.—Consulting engineer, Chrysler Corp., Highland Park 
Wiant, Detroit. 

% Agsistant engineer, powerplant division, Chrysler Corp., Detroit. 

4M.S.A.E.—Engineer, General Motors Corp., Detroit. 
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In conclusion, the author says the data show that 
humidity should be taken into consideration in engine 
and automobile test-work because of its relatively 
important effect on maximum power, spark-advance 
requirements, carbureter metering-characteristics and 
radiator performance, and its lesser but measurable 
effect on detonation. Further, he asserts that the 
tests reasonably substantiate rational power-correc- 
tion factors. 

As stated by one discusser, the importance of the 
paper lies in the fact that it has taught something 
definite and not because it has raised the question 
whether corrections should be made for the effect of 
moisture. Another states that his company has found 
that data check very much closer from day to day 
when the humidity is taken into account. The effect 
of the moisture in the air is analyzed by a third, and 
a fourth says Mr. Gardiner’s data furnish ample justi- 
fication for adopting his correction factors officially. 


nary work humidity can be neglected; but, when mak- 
ing a series of tests to determine power accurately, it 
is necessary to correct for humidity. On one occasion 
when we made corrections for humidity, we obtained 
exactly the same value for power on one day as on 
the previous day, but, neglecting the correction for 
humidity, there was a 3-per cent error in the data. 

Another instance is that with the barometer at 29.62 
in. the power values were not comparable with power 
runs made two days previously when the barometer 
was at 28.72 in. We could account for that only from 
the fact that in the former case the humidity was 
very high and in the latter it was very low. 


Effect of Moist Air 


P. B. SERGAYEFF‘:—In damp weather air is filled 
with fog, which is water in the form of very tiny par- 
ticles suspended in air. When such air enters the 
cylinder of an internal<ombustion engine, the be- 
havior of such a charge will be different from the effect 
of humidity as covered in Mr. Gardiner’s paper. To 
convert water into steam it is necessary to supply heat 
to compensate for the so-called latent heat of evapora- 
tion. When compression starts, instead of adiabatic 
compression, we can expect more or less isothermic 
compression, because part of the heat will be trans- 
formed into latent heat of evaporation. Hence we can 
expect that the compression line on the indicator dia- 
gram will be somewhat lower than is the case with dry 
air. At the time of combustion, if part of the fog still 
exists it will lower the peak of explosion; tiny par- 
ticles of fog will burst into steam, increasing to many 
times their own volume, starting a pressure on the un- 
burned part of the charge, producing turbulence and 
many other effects on which we can make only vague 
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conjectures. As most authorities agree, we can expect 
that, at the time of explosion, dissociation of water 
into hydrogen and oxygen sets in. After that, the 
burning of hydrogen starts; that is, recombination of 
hydrogen and oxygen into water. If we consider the 
quantity of water introduced into the cylinder as humid 
air or as fog, we can expect that in the process men- 
tioned the latest charge will give a different effect. 

From dissociation and association of the water we 
can expect that the expansion line on the indicator dia- 
gram will start at a lower point, but will have a lower 
exponent of the adiabatic family; that is, it will have 
a slope somewhat lower than that of the standard 
adiabatic-expansion line of the indicator diagram. Be- 
sides this we know that, if the maximum pressure oc- 
curs near the top dead-center, it produces roughness 
and very little power results. The farther the maxi- 
mum pressure is from the top dead-center, the more 
effective will be its action. Admitting the foggy charge 
into the cylinder, we can expect slower burning; and 
admitting that dissociation and association occur, we 
can expect smoothened peak pressure on the diagram. 
If I am correct in my conception, we can conclude that 
the presence of the tiny particles of water in the mix- 
ture must produce lower and more effective maximum 
pressure and that, at the.same time, the area of the 
indicator diagram representing useful work will not 
be less but perhaps more; that is, higher mean effective 
pressure occurs and this means more power. 


Correction on Dry-Air Basis 


H. A. HUEBOTTER’:—Several years ago I began the 
practice of correcting engine-power data on the basis 
of dry-air pressure rather than that of barometric 
pressure, and have suggested it to research engineers 
who found difficulty in obtaining consistent engine- 





5 M.S.A.E.—Chief engineer, Butler Mfg. Co., Indianapolis, Ind. 


Manhattan’s Automatic 


<j HE elaborate mechanism which will automatically con- 
trol Manhattan’s labyrinth of traffic in the future 
from a single room in the West 30th Street Police Sta- 
tion was “turned on” March 8. 

In the control room are a dozen motors, each operating 
a different string of lights, and a large map of the city, on 
which its hundreds of stop-go signals flash miniature red 
and green lights, showing the whole system at work and 
making possible instant detection of a breakdown. 

Cable two miles long connects the signals with the cen- 
tral station. 

In place of the 16 men required to operate the various 
lights under the old system, one man will be on duty in 
the control room. He is there merely for emergencies, as 
the system operates itself. 

Attached to each motor are dials which regulate the 
light cycle. It is claimed the new system has a maximum 
of flexibility. The automatic controls provide cycles vary- 
ing from 120 to 225 sec., a cycle being the time required 
for a complete change of lights. They may be divided so 
as to give any color period from 25 to 75 per cent of the 


total cycle, and the proportion can be altered by moving 
the dial. 


performance data from day to day. The aqueous-vapor 
pressure in the atmosphere often amounts to as much 
as 3 per cent of the total barometric pressure in sum- 
mer. Mr. Gardiner’s data furnish ample justification 
for adopting his correction factors officially. His Fig. 2 
shows that the observed indicated torque lies below the 
theoretical engine torque when the latter is based only 
upon the variation in the dry-air pressure. This ap- 
parent discrepancy is consistent thermodynamically, 
and shows that his laboratory data are reliable and 
accurate to a high degree. 

The cylinder charge is never devoid of moisture, even 
if the incoming air is absolutely dry. With a 13-to-1 
air-fuel ratio, the products of combustion contain about 
10 per cent of water vapor by weight. The residual 
charge at the end of the exhaust stroke occupies 20 per 
cent of the total cylinder-volume at a high temperature 
and at a pressure slightly above atmospheric. When 
these burned gases are mixed with the fresh mixture 
at full load, they constitute probably 9 per cent of the 


. total charge by weight. The result is that, with dry 


inlet-air, the water content of the charge is equivalent 
to approximately 20 per cent relative humidity at 100 
deg. fahr. With saturated inlet-air, the resultant moist- 
ure is about 5.5 times this quantity. 

The pressure of water vapor in the charge raises the 
specific heat of the gas, which, in turn, lowers the 
engine power. The results of a rough computation 
show that, between a dry-air inlet-charge and a satur- 
ated-air inlet charge, the increase in specific heat is 
sufficient to lower the indicated mean effective pressure 
0.8 lb. in 130 lb., which is exactly equivalent to the 
0.6-per cent difference between the two torque curves 
at 100-per cent humidity. If basing the corrected 
engine power upon the dry-air pressure is a first ap- 
proximation in reduction to standard conditions, Mr. 
Gardiner’s test data are considerably more accurate 
than a first approximation. 


Traffic-Control System 


There are spare motors to control the lights on any ave- 
nue, should one break down. In the beginning the lights 
will be timed to work simultaneously, except that a special 
timing schedule has been adopted for the theater district 
in the hours the special traffic regulations are in effect. 

Field observers will study the practical working-out of 
the system for possible changes which would accelerate 
crosstown traffic. In case of a general breakdown, which 
designers of the system term “very remote,” manual con- 
trol can be instantly substituted. 

The system was planned by traffic officials of the Police 
Department cooperating with the engineering forces of the 
Department of Plant and Structures under Commissioner 
Albert Goldman. The installation was supervised by 
Thomas W. Rochester, electrical engineer of that depart- 
ment, and Deputy Police Commissioner, Philip D. Hoyt. 

The present system extends from Lexington to Seventh 
Avenues. When lights under construction or proposed 
are completed, it will take in nearly every north and south 
thoroughfare from Avenue A to the North River, and an 
eastern and a western zone. The system, when completed, 
will cover 242 miles of streets, and control 2061 intersec- 
tions—New York World. 
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Automotive Research 


AS HAS BEEN 
stated in a pre- 
vious article’, the 
research program 
on fuel knock, which 
is being sponsored 
by the Subcommit- 
tee on Methods of 
Measuring Detonation of the Coopera- 
tive Fuel Research Steering Commit- 
tee, includes the developing of an ap- 
paratus and a method for making 
knock ratings that can be generally 
adopted and the standardizing of a 
reference fuel or a scale of fuels that 
will place knock-testing results on a 
common basis. An experimental knock- 
testing engine has been designed and 
built, but the suitability of the design 
is yet to be proved. A limited number 
of these engines have been supplied 
to members of the Detonation Subcom- 
mittee.and tests are now in progress 
to determine the effects of engine 
variables on detonation test results. 

In the course of the work, a special 
subcommittee was appointed to survey 
all the methods that have been or may 
be used in rating fuels for knock and 
to select typical ones covering the 
whole field of possible methods. H. K. 
Cummings, of the Bureau of Stand- 
ards, headed the Committee; Neil 
MacCoull, of The Texas Co., and Dr. 
Graham Edgar, of the Ethyl Gasoline 
Corp., being the other two members. 
The report of this special Subcommit- 
tee was unanimously accepted by the 
Steering Committee at its last meeting 
and its publication ordered, since, so 
far as could be learned, no summary 
of this nature has been published here- 
tofore. 


Subcommittee Findings and 
Recommendations 


There are two general types of 
method: 

(1) Methods which seek to compare 
fuels by recording the intensity of 
knock obtained with each fuel under 
identical test conditions. 

(2) Methods in which equality of 
knock intensity is attained either (2.1) 
by varying some one external test con- 
dition or (2.2) by varying fuel compo- 
sition under identical test conditions. 

Knock intensity usually is judged 
either (a) by sound or (b) by some 
indicator which attempts to integrate 
the mechanical effect of the knock on 
a diaphragm or piston forming part 
of the combustion-chamber wall. As 





See S.A.E. JOURNAL, February, 1929, p. 


1 
212. 





Summary of Knock-Test Methods 


Report of Subcommittee on Methods for Rating Fuels 


for Knock Tendency 


available means for measuring knock 
intensity are essentially qualitative. 
the second type of knock-testing meth- 
od (using the criterion of equal knock 
intensity) is generally preferred. 

External conditions which may be 
varied to obtain equal knock intensity 
with different fuels include: 

(2.11) Compression ratio (variable- 
compression engine) 

(2.12) Throttle opening (high-com- 
pression engine) 

(2.13) Supercharging (low-compres- 
sion engine) 

(2.14) Spark advance 

(2.15) Load (engine speed) 

(2.16) Air or cooling-water tempera- 
ture. 

These methods may be used as ab- 
solute methods, the results being ex- 
pressed in terms of the factor varied 
or some related engine factor such as 
horsepower, or as relative methods, 
in which case the results are referred 
to those obtained with one or more 
reference fuels. ; 

When fuel composition is the vari- 
able, let us consider two fuels, X and 
Y, a reference fuel R having less ten- 
dency to knock than either X or Y, a 
reference fuel R’ having more ten- 
dency to knock than either X or Y, a 
knock suppressor S (such as benzol or 
tetraethyl lead), and a knock inducer 
I (such as kerosene or isopropyl ni- 
trite). .Possible rating methods in- 
clude finding: 

(2.21) The amount of S required to 
make X match Y 

(2.22) The amount of J required to 
make Y match X 

(2.23) The relative amounts of S 
required to make X and Y match R 

(2.24) The relative amounts of / 
required to make R match X and Y 

(2.25) The relative amounts of S 
required to make R’ match X and Y 

(2.26) The relative amounts of: / 
required to make X and Y match R’ 

(2.27) The blends of R with R’ re- 
quired to match X and Y. 


There are, of course, many possible 
combinations of these variables but the 
above statement is believed to comprise 
most of the essentially different test 
methods which have come to _ the 
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attention of the 
committee. 


Common_ Tests 


In selecting rep- 
resentative methods 
for trial by the mem- 
bers of the Detona- 
tion Subcommittee with the Horning 
test-engirnes, it is recognized that 
some laboratories will have only the 
fixed-compression engine, some will 
have only the _ variable-compression 
engine, and some will have both en- 
gines. We therefore recommend that 
for these tests the variable-compres- 
sion engine be used as a fixed-com- 
pression engine at three different 
compression ratios (6:1, 6.5:1 and 
7:1). It was agreed at Detroit that 
in all tests the carbureter setting giv- 
ing maximum knock would be used. 
A common engine-speed is to be agreed 
upon and the cooling water is to be 
at the boiling point. The methods 
proposed are the following: 

(2..12) Throttle-opening method 

(2.14) Spark-advance method 

(2.25) Find the amounts of tetra- 
ethyl lead and of benzol required to 
make one fuel equivalent successively 
to four better fuels. 

Two suggestions are offered by the 
committee: (a) recerding cylinder- 
head-wall temperatures during these 
tests by means of thermocouples in- 
serted at the same point in all engines 
may yield data of value; (6b) each 
set of tests should be repeated by a 
second operator and on several dif- 
ferent days if practicable. 

Throttle-Opening Method 

(2.121) At constant speed, jacket- 
water temperature, oil temperature and 
spark advance, the throttle will be 
opened with each fuel until knocking 
just begins. Judge end-point by ear 
and record for each fuel: throttle 
opening, manifold depression, horse- 
power developed, cylinder-head-wall 
temperature. 

(2.122) Repeat, opening throttle 
with each fuel until like knock in- 
tensity is obtained. Judge end-point 
by listening post and record as before. 

Spark-Advance Method 

(2.141) At constant speed, jacket- 
water temperature, oil temperature 
and throttle setting, advance the spark 
with each fuel until the knocking just 
begins. Judge end-point by ear and 
record for each fuel: spark advance, 
horsepower developed, cylinder-head- 
wall temperature. 

(Concluded on p. 85) 


Production Engineering 


AN informal con- 

ference of produc- 
tion executives was 
held at the Book-Cad- 
illac Hotel in Detroit, 
on June 7, for the pur- 
pose of considering 
subjects that should 
be discussed at the Oct. 2-to-5 Produc- 
tion Meeting at Cleveland and any pro- 
duction sessions held in Detroit during 
the coming year. 

George W. Blackinton, of the Con- 
tinental Motors Corp., presided, others 
present including L. A. Blackburn, of 
the Oakland Motor Car Co.; L. A. 
Chrugay, of the Chrysler Corp.; H. 
Ford, of the Cadillac Motor Car Co.; 
Walker Gilmer, of Detroit; G. I. Ly- 
man, General Motors Corp.; R. S. 
Perry, Hudson Motor Car Co.; L. L. 
Roberts, Packard Motor Car Co., and 
Charles Heywood, of the Society of 
Automotive Engineers. 

The subject of assimilating techni- 
cally trained men into industry was 
proposed by Mr. Perry, this being con- 
sidered one of the most important 
problems facing the automobile in- 
dustry. It was felt that the subject 
should be handled by a committee 
working with an author, and that a 
definite recommendation regarding the 
assimilation of the technically trained 
man should be presented so as to make 
the discussion of the most possible 
value. 

It was generally felt that the views 
of technically trained men who have 
been in production work for five or 
six years should be obtained and also 
the opinion of educators. Such a dis- 
cussion’ should be of considerable help 
to colleges in improving their training 
of men for industry. 

The method of grading men was 
also suggested as a worthy subject, as 
it is felt that production men are now 
studying the man more than the ma- 
chine. 

Among other’ subjects suggested 
were: Development of Body-Plant 
Tools, along the lines of methods used 
in producing chassis parts; Material 
Routing to the Car-Assembly Line; 
Routing Material Through the Sheet- 
Metal Plant, which was paraphrased 
as the “Mystery of the Press Room”; 
the Place of the Production Engineer; 
Receiving Material into Plants; Re- 
lation of Engineering to Material Con- 
trol; and Machine-Tool Developments. 


Section Meeting on Preparedness 


Mr. Blackinton suggested a Section 
meeting devoted to Automotive Pre- 





Production Conference Held 


Subjects Suggested for the October Production Meet- 
ing and Detroit Section Meetings 


paredness, with particular reference to 
the place of the Detroit automotive in- 
dustry in the plans authorized by a 
recent Congressional bill which will 
permit the placing, at cost, of orders 
for non-commercial material such as 
ammunition for the purpose of famil- 
iarizing the manufacturers with the 
production of the materials so that 
they will be in a position to allocate 
about 40 per cent of their capacity, 
in cases of emergency, to the produc- 
tion of necessary military supplies. 
It was felt that, if so educated, the in- 
dustry could start at a moment’s notice 
to supply munitions in volume suffi- 


cient to meet the de- 
mands of the Country 
in a war such as the 
World War, and that 
it would constitute a 
state of preparedness 
that would tend to 
ward off war. 

For example, an educational order 
might be placed at an automobile plant 
every three years for 3-in. shells, with- 
out any specified time for delivery, 
thus making it possible to carry on 
the work when automobile production 
is not at capacity. The remuneration 
would include cost of material, labor, 
tools and nominal overhead, the idea 
being to develop the necessary man- 
power rather than to produce a supply 
of material. The total orders placed 
would constitute about 2 per cent of 
the material that would be required for 


what might be regarded as full wartime 
production. 








Letters on Brake-Lining Tests 


W.S. James’s Paper on Buyers’ Tests Evokes Reply from 
Manufacturers’ Association 


FTER years of attention to the 

subject of testing brake-lining, in 
connection with his work both at the 
Bureau of Standards and with the 
Studebaker Corporation, Mr. William S. 
James has proposed tests that might be 
applied by the purchaser to check the 
identity of the product with samples 
that had previously proved satisfactory 
in more extended tests. This proposal 
was made in a paper given at the 
Annual. Meeting of the Society in 
January and printed in the Production 
Engineering department of the S.A.E. 
JOURNAL for April, p. 443. The paper 
has been commented on by C. E. Har- 
wood, chairman of the Technical Com- 
mittee of the Asbestos Brake Lining 
Association, in a letter which follows. 
Mr. James’s reply is also given, follow- 
ing Mr. Harwood’s letter. 


4 


Mr. Harwood’s Letter 


Editor, S.A.E. JOURNAL: 

That brake-lining is not 100 per cent 
uniform and that means should be 
taken to make it so is admitted by the 
brake-lining manufacturers, but it is 
not true that brake-lining manufac- 
turers know little or nothing about 
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their finished product and are taking 
no measures to make it uniform. 

Mr. James admits in his paper that 
the product is checked at various stages 
of manufacture, but intimates that 
there is no “over-all check on every 
step in the manufacture and the inter- 
relations of each part with the other.” 
On the contrary, laboratories are main- 
tained by the manufacturers with 
equipment for both chemical and wear 
tests. While it cannot be said that all 
items enumerated in the paper are 
included, each manufacturer has cer- 
tain tests which serve as a check on 
the finished product. Brake-lining is 
subjected to this over-all test as a 
matter of daily routine. The testing 
machines used are not perfect, but they 
represent the best thought of the 
Bureau of Standards and tke auto- 
motive industry on the subject, as well 
as of the lining manufacturers them- 
selves. 

Most brake-lining manufacturers 
maintain a fleet of test cars as well. 
Both standard and experimental mater- 
ials are checked for performance under 
actual driving conditions, the same as 
finished cars are checked on any prov- 
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ing ground. Inspection of the test files 
of one manufacturer show over 1000 
installations during the last two years, 
including privately owned cars that 
have been lined under factory super- 
vision and observed periodically for 
such things as squeaking, stopping 
ability, and wear. 

One point not mentioned in the paper 
is the lack of uniformity in the condi- 
tions under which the lining must work. 
In spite of quantity production, each 
car has a distinct individuality caused 
by lack of uniformity in the component 
parts, such as engines, brake connec- 
tions and brake assembly. The carbon 
content of the drums varies, brake- 
shoes do not conform to the designed 
arc, and no two cars have their brakes 
adjusted exactly alike before leaving 
the plant. 


Variations in Brake Assemblies 


Manufacturers of asbestos brake- 
lining have learned, through tens of 
thousands of contacts with the replace- 
ment service, that one difficulty is that 
other items in the brake assembly are 
less uniform than is the fiber or molded 
liner. Woven brake-lining can be ob- 
tained within a tolerance of plus or 
minus 0.0025 in. in thickness, but the 
assembly may run out 1/32 in. or more. 

It is only too true, as the paper 
states, that brake-lining testing-ma- 
chines and accelerated brake-lining 
tests on cars are not reliable. If this 
is true of machines, it would be more 
true of human operators in tests of 
water and oil absorption, thickness and 
other tests that are suggested in the 
paper. There may be lack of uniformi- 
ty in the testing as well as in the ma- 
terial. If the new testing-machine re- 
ferred to in the paper will overcome 
these vagaries it will be a welcome boon 
to manufacturers of both motor-cars 
and brake-lining. 

Unbiased opinion credits the brake- 
lining manufacturers with great im- 
provement in their product, and the 
manufacturer of a well-known braking 
system has stated that “brake-lining 
manufacturers have been fools to take 
the buck so long for troubles such as 
squeaks and scoring, when 90 per cent 
of the responsibility belongs to the de- 
signer or the builder of the brakes.” 

To paraphrase the concluding para- 
graph of Mr. James’s paper, it is our 
opinion that one of the greatest ob- 
stacles to better and more reliable brak- 
ing systems is the failure of automobile 
and brake manufacturers to admit to 
themselves or to others that their own 
product is not uniform. Quantity-pro- 
duction cars offered to the public as 
standard and uniform differ as widely 
as two individuals. It will bea great ad- 
vance when manufacturers of automo- 
biles and brake systems, mechanical or 
any other kind, can prove that brake- 
lining used thereon is subject to uni- 
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form conditions in application and use. 
Mutual cooperation and study are re- 
quired, not indiscriminate placing of 
the blame on either party.—C. E. Har- 
wood, chairman Technical Committee, 
Asbestos Brake Lining Association. 





Mr. James’s Reply 


Editor, S.A.E. JOURNAL: 

The statement which I made in my 
paper was to the effect that brake- 
lining was not as uniform as other 
products going into the car, the varia- 
tion being possibly in the neighborhood 
of 100 per cent, not that means should 
be taken to make it 100-per cent uni- 
form. The point I tried to make was 
that there appears to be more varia- 
tion in brake-lining than should be ex- 
pected, taking into account the char- 
acter of the material. 

The testing equipment to which Mr. 
Harwood has referred undoubtedly is 
of great value to the brake-lining man- 
ufacturers, but it has been made quite 
clear to me in my discussions with the 
manufacturers that apparatus of this 
sort is used to check the product from 
time to time and not to check samples 
from each roll of material shipped. 
This equipment is entirely too elaborate 
and in no way fitted to make the simple 
tests required for a production check 
of this kind. The same comments ap- 
ply to the test-car fleets. Both testing- 
machines and fleets are of undoubted 
value in developing a new lining or 
checking changes made in production, 
but they are of little value in determin- 
ing whether or not the daily product is 
uniform. 

The questions raised by Mr. Harwood 
with reference to the uniformity of 
conditions under which the lining has 
to work are all considered very care- 
fully when the lining is selected for 
use on the car, and the production va- 
riation in carbon content, correctness 
of arc and brake adjustments have 
little effect on the performance of the 
lining selected, or it would not be ap- 
proved as satisfactory. 


Proposed Tests for Production Run 


Mr. Harwood has missed my object 
when he states that if brake-lining 
testing-machines and accelerated brake- 
lining tests on cars are not reliable 
then no machines or human operators 
making any tests are reliable. There 
is a distinct difference in type and 
character between tests to be used in 
selecting a type of brake-lining and 
tests to determine whether brake-lining 
received in later shipments is identical 
with that furnished as test samples. 

The testing machine was mentioned 
in my paper simply to suggest that it 
is possible to make a test of a produc- 
tion run of lining without undue ex- 
pense. This machine has no relation 
whatever to the usual type of brake- 
lining testing-machines and accelerated 


brake-lining tests on cars, as the latter 
are to select one type from a large num- 
ber of linings rather than to determine 
whether or not one kind of lining 
maintains the same characteristics 
throughout its production. 

I believe that if Mr. Harwood would 
ask a number of the members of the 
Asbestos Brake Lining Association to 
furnish him with the results of tests 
made on each day’s shipment of lining, 
he would find extreme difficulty in ob- 
taining these data. This simple request 
has been made of most of the repre- 
sentatives of brake-lining manufactur- 
ers that I have met, and as yet I have 
not found one who can furnish a copy 
of reports of tests of this sort for one 
day’s production.—William S. James, 
research engineer, Studebaker Corp. 


Corrosion from the Hands 


ANUFACTURERS of highly pol- 
4 ished steel products have for years 
been annoyed with epidemics of corro- 
sion, although every possible precau- 
tion has been taken to see that the 
metal was properly slushed with the 
best rust preventive, and the parts were 
so treated as to practically obviate all 
probability of corrosion from causes 
within. 

Numerous methods were tried, in the 
case of a prominent cutlery manufac- 
turer, for counteracting the influence of 
the acids from perspiration, including 
regular bathing of the hands in strong 
alkali solutions, much to the injury of 
the skin. Finally, it was concluded to 
have the operatives work with gloves. 

A manufacturer of high-grade piston- 
rings has had a similar experience re- 
cently; and solved the problem on the 
assumption that, if the rust preventive 
contains an inhibitor, it should be prac- 
tical to apply it directly to the hands of 
the operatives and both neutralize the 
acid of the skin and give it a surface 
coating of rust preventive that would 
protect the piston-rings from the corro- 
sive influence of the hands. 

After several experiments, it was 
found very practical for each operative 
to wash his hands in naphtha each 
morning and then rub on the palms 
vigorously a generous amount of the 
rust preventive. The naphtha dissolved 
and removed the natural fats of the 
skin, which contain the free acids, and 
would tend to harden and crack the 
skin in a short time; but this is pre- 
vented by the application of the rust 
preventive, which is of such an ole- 
aginous nature that the skin contains 
more oily matter after the rust preven- 
tive is rubbed in and is better lubri- 
cated than before. 

Whether naphtha is the best solvent 
for the natural fatty matter of the 
hands has not yet been determined.— 
Houghton’s Black and White. 
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Transportation Engineering 


RAKES are per- 

haps subject to 
more neglect and 
and abuse on the 
part of car drivers 
than is any other 
part of the equip- 
ment, in the opinion 
of Joseph N. Repper, of the Bendix 
Brake Co., who presented his paper on 
Efficiency in Automobile Brake-Service 
Stations at the meeting of the Northwest 
Section held May 18 in the Bergonian 
Hotel, Seattle. Defects of brakes must 
be remedied and adjustments made in 
the service station, and the service man 
must understand all brake details so that 
he can diagnose trouble quickly and ef- 
fectively. H.C. Snider, of the Washing- 
ton State Highway Patrol, described the 
results of campaigns instituted in the 
various cities to secure better brake ad- 
justment on cars. C. A. O'Neill, of the 
Stromberg Motor Devices Co., enlarged 
upon the advantages of the plain-tube 
carbureter as compared with other types. 
Ear] B. Staley was chairman of the tech- 
nical session. 


Servo Brakes of Mechanical Type 


Speaking first, Mr. Repper said, in 
part, that the term “servo” indicates the 
use of the momentum of the moving 
vehicle to generate braking power, and 
that the brakes manufactured by his 
company embody the servo principle, are 
self-contained and automatic in action. 
The distinctive features of the brakes lie 
in the method of anchoring, the opera- 
tion of the shoes and the use of the fric- 
tion contact of the brake-shoe with the 
rotating drum to apply the shoe against 
the drum. When the brake is applied, 
the rotating wheel carries the primary 
shoe against and with the revolving 
brake-drum, thus imparting power to 
the secondary shoe and wrapping the 
entire assembly of brake-shoes tighter 
and tighter against the brake-drum as 
the pedal pressure is applied. Thus a 
light pedal-pressure is multiplied so as 
to become a powerful braking action. 

The speaker distinguished between 
servo brakes and self-energizing brakes, 
saying that the difference of operation 
lies in the method of actuation of the 
brake-shoes. He remarked that self- 
energizing action is influenced by the 
location of the pivot point or anchor for 
the brake-shoe and by using the friction 
contact of the shoe with the rotating 
drum to apply the shoe against the drum. 
In the non-servo brake each shoe which 
pivots from a fixed anchor upon the 
backing plate to which it is attached 





Brakes and Carbureters Studied 


Northwest Section Considers Servicing, Adjusting 
Campaigns and Carbureter Types 


may be self-actuating, but with each 
shoe pivoting from a fixed anchor it can- 
not become “servo.” In the servo type 
the primary shoe has no fixed anchor 
upon the backing plate; instead, it hinges 
or pivots from the floating end of the 
secondary shoe, and is free to react to 
the power drawn from the rotating 
wheel of the moving vehicle. 


Suitable Tools and Instruction Needed 


Factors essential to the satisfactory 
servicing of brakes include proper clear- 
ances between the brake-lining and the 
brake-drum, a thorough understanding 
of the effects of servo action and of axle 
roll, concentricity of brake-drums with 
the wheel assembly, and wheel align- 
ment. All these factors vitally influence 
the effectual operation of the brake 
mechanism. 

The brake-testing machines used in 
many brake service-stations were men- 
tioned by the speaker as being of great 
assistance in making complete diagnoses 
of service requirements. In his opinion, 
the larger tools of the shop, such as 
heavy wrenches, wheel pullers, and the 
like, should be furnished by the manage- 
ment; but the smaller tools should be 
owned by the mechanics and a careful 
check should be made frequently by the 
supervisors to see that each man keeps 
his tool-kit complete. His company has 
devoted considerable attention to the de- 
sign of tools especially suited for use in 
adjusting brakes. Mr. Repper suggested 
that a low-priced helper can be employed 
to jack up cars, remove wheels and 
worn brake-shoe assemblies, replace 
grease in front-wheel bearings, replace 
hub-caps and do the general cleaning up 
after jobs, so that the time of the better- 
paid mechanics can be devoted to the 
particular operations of brake adjusting. 

The use of charts and bulletins, 
demonstrations, delivery of illustrated 
lectures and encouragement to attend 
service men’s organization meetings 
were suggested as means of instructing 
shop foremen so that they will attain to 
the highest degree of efficiency and stim- 
ulate their mechanics to make the stand- 
ard of workmanship high. Incentives 
were suggested, such as payment of the 
mechanics on the basis of group piece- 
work, in which system each man is guar- 
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anteed a minimum 
monthly salary and 
the group as a whole 
receives a bonus. 
Distinct advantages 
of this method of 
payment were said to 
be that the labor 
costs follow very closely the fluctuations 
of the volume of service business, and 
that the quality of work done by the 
mechanics is better because any cars 
brought back for free adjustment must 
be adjusted by the mechanic at his own 
expense. The speaker also stated that 
the use of factory-lined replacement- 
shoes for renewing brakes is recom- 
mended by his company and that-the use 
of such shoes enables a service station 
to take full advantage of the business on 
“peak” days. In his opinion, these shoes 
provide the surest means of correct ad- 
justment in connection with a rebuilt- 
brake job. 

Discussion of the paper brought out 
that grease or oil on a brake-lining 
makes the problem of brake adjusting 
very difficult, and various points relating 
to the subject of metal-to-metal braking 
were explained. 


Brake-Testing Campaigns 


In describing the brake-adjusting 
campaigns instituted by the State, Mr. 
Snider, the second speaker, remarked 
how necessary it is that the driving 
public and the various public organiza- 
tions cooperate in the work. He men- 
tioned experiences during the brake- 
testing campaigns in the various cities 
and towns in the State of Washington, 
saying that on perhaps 25 per cent of 
the two-wheel-brake cars one brake is 
tighter than the other, which causes the 
car to tend to skid to one side when the 
brakes are applied. On four-wheel-brake 
cars, it frequently is found that the 
brakes on the front and rear wheels on 
the same side are tight, which tends to 
make the car spin and skid and often is 
the cause of an accident. 

Not only is brake adjusting impor- 
tant, but also the education of drivers. 
In addition to having brakes repaired, 
properly adjusted and equalized, allow- 
ance must be made for the fact that no 
two persons operate a car alike. It has 
been determined, with regard to the per- 
sonal equation, that the average person 
requires 0.14 sec. to push a button after 
he has been touched, 0.15 sec. to respond 
after hearing a warning, and 0.19 sec. 
after seeing danger. The speaker then 
outlined the troubles found with brakes 
on the cars tested and said that 23 min. 
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is required to conduct a brake test of a 
car properly. 


Types of Carbureter Compared 


Mr. O’Neill, who spoke last on the sub- 
ject of carbureter construction, stated 
that it is much easier to control the gaso- 
line than it is to control the air. Witha 
plain-tube carbureter, the problem is to 
supply the correct amount of fuel mix- 
ture to the combustion-chamber at all 
speeds. This condition is met by equip- 
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ping the carbureter with a main and 
an auxiliary jet. The ratio of air to 
gasoline is about 15 to 1 by weight. The 
speaker recommended that the car- 
bureter adjustment be made with the 
spark fully advanced and the throttle 
set to correspond with a car speed of 25 
m.p.h.; then that the carbureter be ad- 
justed until the maximum engine-speed 
is reached. Further details of car- 
bureter construction, adjustment, and 
operation were given in the discus- 
sion. 








What Shall Be Sent Out for Repair? 


Owner’s-Shop and Commercial-Shop Repairs Contrasted 
Economically by E. S. Anderson 


‘THE economies of the subject of de- 
ciding whether to make certain re- 
pairs in the owner’s shop or to send the 
work outside to be done in a commer- 
cial shop was discussed at a meeting of 
the Chicago Section by Emil S. Ander- 
son, transportation superintendent for 
the Great Atlantic & Pacific Tea Co., 
Chicago. He said in part that, viewed 
both economically and practically, it 
seems that there is a middle course 
which best suits the majority of the 
transportation units that operate as a 
separate department of a given com- 
pany; but the question as to what shall 
be sent out and when it shall be sent 
out for repair introduces a_ contro- 
versial subject. 

The owner of one, two, or three 
trucks can utilize drivers who have had 
some mechanical experience and can 
therefore make minor repairs and ad- 
justments, supplementing his repair fa- 
cilities by the services of outside shops; 
or, he can arrange with outside shops to 
make all repairs. 

For more than five or six vehicles, it 
is advisable to employ a mechanic or a 
crew of mechanics to make the neces- 
sary mechanical inspections, adjust- 
ments and repairs. This allows the op- 
erator to have better control over the 
operation of his fleet and makes him, to 
an extent which is dependent upon his 
shop facilities, independent of outside 
service. But shop facilities are de- 
pendent upon available floor space and 
upon the equipment that may be de- 
sirable, both of which represent invested 
capital. Whether funds for such pur- 
poses can be diverted economically 
from their primary business function, 
considering the effect of this on the re- 
turns from the capital investment, de- 
pends largely upon the number of mo- 
tor-vehicles to be served by the shop 
and upon its necessary location. 


Some Economic Considerations 


With outside specialty-shop facilities 
available, as they are in Chicago and 





other centers of motor-vehicle activity, 
there is no economy in installing a cyl- 
inder-grinding machine to be used in 
conjunction with a fleet of 100 motor- 
vehicles, because it would be idle about 
80 per cent of the time and the opera- 
tion and maintenance cost for perform- 
ing only a few jobs would make the 
cost per job higher than that charged 
by an outside shop under contract. An 
external grinder for pistons is also 
needed to complete the piston and cylin- 
der assembly, and the floor space occu- 
pied by the two machines could be used 
to better advantage. 

Body repairs constitute a_ difficult 
problem. If a garage and its shop are 
of necessity located in a district where 
the rentals are very high, floor space 
is at the minimum and this precludes 
installing adequate body-repair facili- 
ties, which include wood-working and 
forge equipment. The investment in 
machinery must also be considered. In 
one case the solution was to have body 
repairs and rebuilding done at a stipu- 
lated price in an outside shop under 
strict supervision by the operator. 

If suitable arrangements can be 
made for having a body repaired and 
painted in an outside shop, the body 
can be removed from the chassis and 
left at that shop while the chassis is 
undergoing mechanical repairs in the 
operator’s shop under his immediate 
supervision. 


Radiator Repairs and Welding 


It is possible to make suitable ar- 
rangements for sending radiators out- 
side for repairs. The cost is almost the 
same as or but slightly more than for 
the work when done in the owner’s shop 
on a quantity basis. I doubt if a trans- 
portation company eauipped with a 
small number of vehicles could main- 
tain a radiator-repair department eco- 
nomically because, while the equipment 
is not costly, the repairs to a radiator 
should be made by an experienced man. 
To employ such a man would mean that 


he must also do other classes of work 
at times, which condition tends to at- 
tract semi-skilled help; but, if the work 
is sent to a reliable shop provided with 
proper equipment, it is certain that 
good work will be done. 

Regarding welding and the repair of 
crankcases, I doubt that a welding de- 
partment adequately equipped and em- 
ploying skilled help is economical, and 
I believe that this work can be done 
more cheaply in an outside shop where 
suitable and varied equipment is avail- 


able. 


Engine Overhaul and Parts Alignment 


An engine should be completely 
overhauled under the immediate super- 
vision of the operator’s representatives, 
in my opinion. The reason is that, to 
function properly after having been 
overhauled, all the moving parts of an 
engine must be in perfect alignment. 
If an engine were sent outside for 
overhaul and trouble developed after it 
was replaced and sent out on the road, 
it usually would be very difficult to de- 
termine the exact causes of a failure. 
In assembling an engine during over- 
haul, the utmost care must be used to 
secure perfect alignment of the main 
bearings and give them proper clear- 
ance. Bronze-backed bearings must be 
properly seated in the crankcase or 
bearing failures or excessive bearing 
wear and crankshaft wear will result. 

Connecting-rods must be aligned ac- 
curately. If a cylinder-block is sent 
out for regrinding and the assembly of 
the connecting-rods and pins and their 
alignment are done outside, there is no 
certainty that the parts are aligned cor- 
rectly. A connecting-rod that has been 
bent can be straightened, apparently; 
but soon after having been placed in 
operation the internal stress caused by 
the straightening operation will warp 
it out of alignment again. Therefore, 
this class of work should be done in the 
operator’s shop so that he can know ex- 
actly what has been done and what 
care has been exercised in doing the 
work. 

Unquestionably, repairs on clutches, 
shafts, universal-joints, rear ends and 
wheels should be made in the owner’s 
shop. The equipment and space for re- 
pair work require very little floor area. 
Overhauling differentials and the like 
also should be done under supervision 
that affords complete control. 

Regarding the framework, it is de- 
sirable to install an air hammer and for 
the owner to do his own riveting, which 
should be necessary only during a 
period of overhaul. 

Except for the overhauling of an en- 
gine, which supposedly is done during 
the regular overhaul of a truck, most 
of the other repairs can be made dur- 
ing the hours when the equipment is 
idle. If operating by day, the work can 
be done at night; or, if operating at 
night, during the daytime. 
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Tool Equipment 


A welding torch is not essential but 
is desirable for odd jobs only; it is 
especially useful in emergencies and 
because it is not always convenient to 
send the equipment to an outside shop. 

For main bearings, a boring-bar is 
necessary; it is not unduly expensive 
and an engine mechanic can be trained 
to use it properly. Main bearings on a 
four-cylinder engine which formerly 
would require 24 hr. for fitting can be 
set in about 6 hr. if a boring-bar is 
used. A boring jig for connecting-rod 
sizing is desirable because it saves 
much time in fitting bearings. 

An owner’s shop should be equipped 
with reamers suitable for all classes of 
work, especially for piston-pin work. 
Aligning tools for setting up connect- 
ing-rod and piston assemblies should be 
provided. Micrometer calipers of vary- 
ing size for use in measuring any work, 
from the piston-pin of minimum size 
to pistons of maximum size, are needed, 
and micrometers or dial gages are es- 
sential for checking cylinder-bores. 

The usual tools that each mechanic is 
supposed to have should be supple- 
mented by special hand-too] equipment 
that will facilitate any particular class 
of work. 


Brake Testing and Electrical Repairs 


For passenger-car repairs, a suitable 
brake-testing machine should be pro- 
vided. Brakes can be tested, relined 
and adjusted by the night shift when 
commercial shops are not available. I 
believe it is impossible to adjust four- 
wheel brakes satisfactorily without em- 
ploying suitable brake-testing equip- 
ment. 

I feel that batteries can be charged 
economically in an owner’s shop but 
that the inconvenience and cost of mak- 
ing repairs, compared with the cost of 
sending batteries to an outside shop or 
buying new batteries, will not warrant 
any extensive equipment. I prefer to 
buy batteries and have them maintained 
by an outside shop such as that of the 
battery builder or his designated rep- 
resentative. It is advisable to carry 
spare battery units in stock so that lost 
time can be avoided when a battery 
fails. 

I believe that generators can be sent 
outside for repair; but that also is de- 
pendent upon local conditions and the 
availability of suitable shops. Bat- 
teries and generators often cause con- 
siderable dissatisfaction if a thorough 
understanding does not exist between 
the contracting parties regarding the 
quality of this work and the cost in- 
volved. Usually, arrangements can be 
made so that advantage can be taken 
of the discounts on parts, which are 
comparable with the discounts that 
would be allowed if the parts were 
bought outright. 


In general, the location of the shop, 
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land values, rental costs and the facili- 
ties provided in the outside shops gov- 
ern whether repairs should be made in 
the owner’s shop or elsewhere. It is de- 
sirable to do all fitting and make all as- 
semblies in a direct-controlled shop; 
other work can be sent out to advan- 
tage, as a rule. 


Papers on Transportation 


| Maya dern sal mileage and revenue 
statistics applying to the United 
Railways & Electric Co.’s motorcoach 
fleet, Baltimore, are presented in the 
paper on Practical Motorcoach Mainte- 
nance, by Adrian Hughes, Jr., published 
in this issue beginning on p. 61. 
Methods of maintenance are explained 
and tabular operation-cost statements 
are analyzed. 

In the paper on Extending the Use 
of Motor Vehicles Beyond Transporta- 
tion, by T. C. Smith, printed in this is- 
sue beginning on p. 55, time and labor- 
saving devices that are driven by the 
engine of the vehicle are illustrated, 
and several types of power take-off 
from the vehicle transmission and di- 
rectly from the front end of the engine 
crankshaft are shown and described. 
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Tire and Brake Meeting at 
Washington 


rT\HE LAST S.A.E. Section meeting 

of the 1928-1929 season was held 
by the Washington Section on May 28, 
when 60 members met at the City 
Club, with Thomas Neill, of the Bu- 
reau of Standards, in the chair. The 
Hon. Frank H. Foss, Representative 
from Massachusetts, was guest of 
honor at the meeting. 

C. H. Warrington, of the Warring- 
ton Motor Car Co., reported the re- 
sult of the election of Section officers 
for next year as follows: Chairman, 
E. S. Pardoe, of the Capital Traction 
Co.; vice-chairman, C. S. Bruce, of the 
Bureau of Standards; treasurer, E. M. 
Cornell, of the Central High School; 
and secretary, C. S. Fliedner, of the 
Bureau of Aeronautics, Navy De- 
partment. 

J. W. Shields, sales engineer of the 
Firestone Tire & Rubber Co., read a 
paper on Rubber and the Construction 
of Tires, and F. W. Parks, of the 
Bendix-Cowdrey Brake Tester Co., 
spoke on Scientific Brake-Testing and 
Adjusting. Both speakers made use 


of motion pictures to illustrate their 
papers. 


Automotive Research 


(Concluded from p. 80) 


(2.142) Repeat, advancing spark 
with each fuel until like knock in- 
tensity is obtained. Judge end-point 
by listening post and record as before. 

(2.143) Repeat, advancing spark 
with each fuel until power begins to 
fall off. Record for each fuel, at spark 
advance giving maximum power: spark 
advance, horsepower developed, cylin- 
der-head-wall temperature. 

Variation in Fuel. 

At constant speed, jacket-water tem- 
perature, oil temperature and spark 
advance, adjust throttle to give mod- 
erate detonation with each of four 
test fuels (A-2, A-3, A-4, A-5). Find 
by successive. trials the amounts of 
tetraethyl lead and of benzol which 
must be added to the reference fuel 
(a-1) to just match the knock ob- 
tained with each test fuel. Judge end- 
point both by listening post and by 
bouncing-pin indicator. Record for 
each fuel: throttle opening, mani- 
fold depression, horsepower developed, 
cylinder-head-wall temperature, milli- 
liters of tetraethyl lead per gallon, 
per cent benzol. 


Special Investigations 


The primary purpose of the tests 
outlined is to ascertain whether dif- 
ferent laboratories will agree equally 





well in rating the same group of fuels 
according to various methods when 
all use the same (two) engines under 
specified conditions. Before any ra- 
tional attempt can be made to suggest 
possible standard test methods, it will 
be necessary to evaluate the effect of 
many variables. It is therefore 
recommended that each laboratory 
also undertake the systematic study of 
at least one variable with a view to 
determining (a) whether it is of 
major or minor importance and (b) 
whether it can best be controlled or 
eliminated. 


The following are proposed for im- 
mediate study: 


(a) Engine speed and speed varia- 
tions 

(b) Engine temperatures (mani- 
fold, cylinder-wall, cylinder-head) 

(c) Changes in engine condition 
(carbon, friction, etc.) 

(d) Atmospheric conditions (air 
temperature, pressure and humidity) 

(e) Knock intensity (character and 
frequency ) 

(f) Mixture ratio 

(g) Compression pressure and com- 
pression temperature 

(h) Spark advance 

(i) Effect of changing fuel. 
































HE opening ses- 

sion of the 1929 
Summer Meeting was 
that of the Standards 
Committee on Tuesday 
morning, June 25, to 
pass upon the reports 
of the 10 Divisions 
that had completed reports since the 
Annual Meeting in January. Reports 
upon 49 subjects were made, all of 
which had been published in the S.A.E. 
JOURNAL for June or in earlier issues. 
None of the reports was rejected by 
the Standards Committee, although a 
few were amended as the result of dis- 
cussion at the meeting or of revised 
data brought to the meeting by the 
Divisions submitting the reports. 

The changes made by the Standards 
Committee in the reports of Divisions 
as previously published are as follows: 


Tire and Rim Division 


The table of High-Pressure Tires 
and Rims for Commercial Vehicles and 
the table of Balloon Tires and Rims 
for Commercial Vehicles were exten- 
sively revised and are reprinted here- 
with. 

In the table of Balloon Tires and 
Rims for Passenger-Cars,’ the 4.50-20 
tire section was inserted; the 4.75-19 
and 5.25-18 tire sections were retained, 
and all of the old-style tire-size mark- 
ings shown in parentheses in the table 
were deleted. In the illustrations of 
pneumatic-tire rim-sections, the 2.75 
and 3.25-in. rim designations were 
changed to 2.75 D and 3.25 E. In the 
Truck and Bus Balloon-Tire Load and 
Inflation-Pressure table, the loads for 
the 7-in. tire section at 45 and 50 lb. 
inflation pressure were changed from 
1500 and 1700 to 1700 and 1900 Ib. 
respectively, and the date of approval 
by the Tire and Rim Association was 
changed to April 12, 1929. In the table 
of Passenger-Car Balloon-Tire Loads 
and Inflation Pressures, 50 lb. was de- 
ducted on all inflation pressures from 
the maximum loads per tire for the 
6-in. tire section in all diameters. The 
note under the table referring to ap- 
proval by the Tire and Rim Associ- 
ation was changed to read “Approved 
as Tire and Rim Association Standard, 


1(Since the meeting at Saranac Inn, the 
Council of the Society has authorized with- 
holding publishing this table in the July 
Supplement to the HANDBOOK and referred 


it back to the Tire and Rim Division of 
the Standards Committee for further con- 
sideration, because of the importance of 
the changes and the limited attendance of 


the Division members at the Standards 
Committee meeting.—Ed. ) 


Standardization Activities 





Standards Committee Passes Reports on 49 Subjects 
—Council and Members Also Approve Them 


May 11, 1928, except that all maximum 
loads per tire for the 6-in. tire section 
are decreased by 50-lb.” 


Production Division 


In the report on Woodruff Key-Slot 
Cutters for the %4x1%-in. size, dimen- 
sions 0.401 for C', 3-64 for E' and 
“General specification No. 7, Rockwell 
Hardness” were deleted. Dimensions C, 
0.373, and E, % in., were added and di- 
mension N was changed from 1-32 to 
1-64 in. for the 4x1%% size. 


Aircraft-Engine Division 


In the report on Aeronautic Spark- 
Plugs, a note was added reading, 
“Minimum clearance to nearest metal- 
lic object, % in.” 


Aircraft Division 


In the table of Loads and Inflation 
Pressures of Airplane Tires, the loads 
in pounds for 45 and 50-lb. inflation- 
pressures for the 58x14-in. tire sizes 
were omitted and the loads for this 
tire size, when inflated to 55, 60, 65 
and 70 lb., were changed to 10,200, 
11,100, 12,100 and 13,000 respectively. 
In the table of Airplane Tire and 
Wheel Combinations, the inflation 
pressure for the 58x14-in. oversize tire 
was changed from 47 to 55 lb., and the 
static load to collapse the tire was 


changed from 42,000 


Standards Reports Approved Sek ee ee 


table of 
Straight-Side 
Center Rim Dimen- 
sions, dimension M 
for the 10 and 12-in. 
rims was changed to 
5-16 ard % in. respectively. Valve No. 
62 in the footnote of the table of Air- 
plane Tire Valves was changed to No. 63. 

In the table of Airplane Landing- 
Wheel Hubs and Axle-Ends for Plain 
Bearings, the tolerance on the bore B 
of the bushing was changed to + 0.001, 
— 0.001. 


Airplane 
Drop- 


Approved by Council and Members 


The Council, in passing upon the ac- 
tion taken on the reports by the Stand- 
ards Committee, made no changes ex- 
cept to specify that the tables of detail 
dimensions for Woodruff Keys, Key- 
slots and Keyways for given ranges 
of shaft diameters should be published 
in the S.A.E. HANpDBOOK as General 
Information instead of as definitely a 
part of the revised S.A.E. Standard, 
as proposed by the Parts and Fittings 
Division. All of the reports, as passed 
upon by the Council, were also approved 
at the Business Session of the Society. 


To Issue Handbook Supplement Soon 


Heretofore the reports of Divisions, 
when approved at the Business Session, 
were ordered to letter-ballot of the en- 
tire voting membership of the Society. 
This required 21 days, after publishing 
the action taken by the Standards 
Committee, before the reports could 
be published in the HANDBOOK. The 


HIGH-PRESSURE TIRES AND RIMS FOR COMMERCIAL VEHICLES 


Section Size, In. 

Rims 
Width between Flanges 
Flange Height 

Tires 
Sizes for 20 and 24-In. Rims 
Maximum Permissible Section on 
Above Rims 


3.75 4.33 5.00 6.00 6.00 7.33 , 
Ye 1% 14 1% 1% 1% 15 


6.05 6.90 8.05 9.20 


5 6 7 8 8 9-10 9-10 


~ 
309 
oo 


5 6" 7 8 9 9 10 


9.90 10.35 11.50 


@ Kight-ply 6-in:-20 tire to be 6.55 in. maximum on 5-in. truck rin 


BALLOON TIRES AND RIMS FOR COMMERCIAL VEHICLES 


Section Size, In. 
Rims 
Width between Flanges 
Flange Height 
Tires 
Sizes for 20-In. Rims 
Sizes for 22-In. Rims 
Maximum Permissible Section on 
Above Rims 


86 


3.75 4.33 5.00 5.00 6.00 6.00 7.3: 
I%e 1% 1% 1% 1% 1% 1% 


7.00 7.50 8. 
3. 


5 6 7 7 8 8 9-10 


5 9.00 9.75 10.50 10.50 


2 
3.25 9.00 9.75 


7.20 7.75 8.50 9.25 10.05 10.30 10.80 





————— 


LL 








— _ - ——— a 


Vol. XXV 





July, 192 


STANDARDIZATION ACTIVITIES 


Council, at a recent meeting, authorized 
changing the Standards Committee 
Regulations to provide that reports ap- 
proved at a Business Session of an 
Annual or Semi-Annual Meeting of 
the Society shall thereupon be ordered 
to publication in the HANDBOOK or 
Supplement thereto. The reports ap- 
proved at Saranac Inn will therefore 
be issued in the printed Supplement 
to the 1929 edition of the HANDBOOK 
approximately three weeks sooner than 
they could have been printed under the 
previous Regulations. 

The meeting of the Standards Com- 
mittee was ably presided over by Chair- 
man A. J. Scaife and was attended by 
the following 37 Committee members 
and guests: 


STANDARDS COMMITTEE MEMBERS 
R. J. Allen M. C. Horine 


Azel Ames H. S. Jandus 

A. B. Boehm W. C. Keys 

A. Boor B. z. Lemon 

H. E. Brunner O. C. Rohde 

R. S. Burnett A. J. Scaife 

S. R. Castor H. C. Snow 

J. R. Cautley A. J. Underwood 
D. S. Cole E. P. Warner 
J. E. Hale F. G. Whittington 
E. D. Herrick Ernest Wooler 

G. W. Yanss 


GUESTS 
P. M. Heldt 


J. E. Partenheimer 
R. E. Plimpton 

F. W. Sampson 

W. E. Shively 

K. D. Smith 

S. P. Thacher 


J. A. Anglada 

C. E. Banta 
Howard Cooper 
= M. Cooper 
Walker Gilmer 
H. G. de Guiliani 


E. S. Hall 


Taper Roller Bearings 


AST February the Timken Roller 
Bearing Co.’s representative on the 
Ball and Roller Bearings Division sub- 
mitted the following roller-bearing sizes 
for inclusion in the S.A.E. Stand- 
ard for Taper Roller Bearings com- 
mencing on p. 280 of the 1929 issue of 
the HANDBOOK and stated that after 





making a careful study of the present 
standard he felt these additions should 
be approved by the Society. In pre- 
senting this proposal he indicated that 
the new bearings proposed are in pro- 
duction and include sizes used in large 
quantities by passenger-car, truck and 
axle manufacturers. 

The Division recommends that these 
additions to the present standard be 
approved for adoption. 


A 
Fraction 
3/4 
7/8 
1 1/8 
1 3/16 


1 1/4 
1 5/16 


1 7/16 


1 9/16 


1 11/16 


1 7/8 


1 15/16 
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>1 in. per ft 


TAPER ROLLER BEARINGS 


(Proposed Extension of S.A.E. Standard) 


Decimal 


0.7500 
0.8750 
0.8750 
0.8750 
1.1250 
1.1250 
1.1875 
1.1895 
1.2500 
1.3125 
1.3125 
1.3125 
1.3125 
1.3750 
1.3750 
1.3780 
1.4375 
1.4375 
1.5000 
1.5000 
1.5000 
1.5000 
1.5625 
1.5625 
1.5748 
1.5740 
1.6875 
1.6880 
1.7710 
1.8750 
1.8750 
1.9375 
1.9685 
2.0000 
2.2500 
.3616 
.3750 
.5000 
.5000 
.5000 
2.5576 
2.6250 


oe 


4.3750 
4.5000 
4.7500 
5.0000 
5.0000 
5.0312 
5.2500 
5.2500 
5.5000 
5.7500 
5.8750 
6.0000 
6.5000 
7.0000 
7.5000 
8.0000 


taper. 


B 


1.9380 
2.1250 
2.0625 
2.6150 
2.8593 
2.8593 
3.2500 
2.5000 
3.1250 
2.6250 
2.7500 
3.0000 
2.8593 
3.1562 
2.7170 
3.1250 
2.8440 
3.4843 
4.3750 
3.2187 
3.4375 
2.8440 
3.2187 
3.4375 
3.1495 
3.1510 
3.4375 
3.1496 
3.9362 
3.5433 
4.8750 
4.3750 
4.3307 
3.5433 
3.9370 
4.3330 
5.3447 
5.3447 
5.0000 
5.9090 
5.0000 
5.3750 
5.0000 
4.7244 
&.5115 
6.0000 
7.8740 
5.3750 
5.5115 
6.3750 
5.3750 
7.8740 
6.3030 
6.3750 
6.6250 
6.1875 
7.8740 
7.5000 
7.5000 
9.0000 
9.2500 
9.2500 
9.0000 
9.0000 
9.2500 
8.5000 
10.0000 
10.0000 
10.0000 
10.0000 
11.3750 
11.3750 
12.5000 
12.5000 


C 
29/32 
0.7625 
0.7625 
15/16 
1 3/16 
31/32 
1 3/16 
13/16 
1 5/32 
13/16 
15/16 
15/16 
1 3/16 
1 5/32 
25/32 
1 5/32 
13/16 


/ 
/ 


He 


1/2 
5/32 
3/16 
13/16 
1 5/32 
1 3/16 
0.827 
0.793 
1 3/16 
0.8268 
1 3/16 
0.7874 
1 7/16 
1 1/2 
1.094 
0.7874 
0.8268 
0.8661 
1/8 
1/8 
7/16 
3/4 
7/16 


ior) 
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R 
1/162 
1/16 
1/16 
1/16 
1/32 
3/16 
1/32 
9/64 
1/16 
9/64 
9/64 
1/32 
9/64 
9/64 
9/64 
1/16 
9/64 
3/32 
9/ 64 
9/64 
1/16 
9/64 
9/64 
1/16 
1/16 
3/32 
9/64 
9/64 
9/64 
3/32 
9/64 
9/64 
3/32 
1/16 
3/32 
3/32 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
3/32 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
9/64 
1/4 
1/4 
9/64 
9/64 
3/8 
9/64 
9/32 
9/32 
9/32 
9/32 
9/32 
9/32 

11/64 
11/64 


1/16 
1/16 
1/16 
1/32 


1/8 


~~ ™ 


™ 


OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 CO 00 CO CO 


ee 


Bearing No. 


09074-09196 
1381-1329 
1381-1328 
2684-2631 
3198-3120 

41125-41286 
3187-3128 

15118-15250 
3476-3420 
1680-1620 
2585-2523 

2790T-2720 
3196T-3120 
3379-3320 

14138-14276 
3480-3420 

16143-16284 

44143-44348 

542-532A 
3381-3329 
3530-3525 

16150-16284 
3382-3329 

3575T-3525° 

28158-28315 

28156-28317 
3579-3525 
3425-332 
3776-3731 
3698-362 

72187-72487 

545-532A 
465-454 
368-362 
387-383 

39236-39433 
6376-6320 
6382-6320 

565-563 
745s-742 
569-563 
641-632 
570-563 
482-472A 
577-572 
661-652 
98316-98788 
496-493 
581-572 
757-752 
498-493 

98335-98788 

69354-69630 

52387-52637 

685-672 

52400-52618 

98400-98788 

71425-71750 

71437-71750 

97450-97900 

95475-95925 

95500-95925 

97500-97900 

97503-97900 

95525-95925 

74525-74850 

99550-99100 

99575-99100 

99587-99100 

99600-99100 

94650-94113 

94700-94113 

93750-93125 

93800-93125 
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Woodruff Keyslot-Cutters 


A NEW specification on Woodruff 
key-slot cutters has been sent to the 
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and approval 
present S.A.E. 





by 


letter-ballot. 
Specifications 
a standard on Woodruff keys, and the 
Parts and Fittings Division is submit- 





The ditional proposed standards on keyslots, 
contain keyways and keys above shaft for 


Woodruff keys. 





The report was approved by the Stand- 
Production Division for consideration ting to the Standards Committee ad- (Concluded on p. 98) 
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1. Outside Diameter—A 


Diameters shown are set with the maximum diameter as that 
figure which will allow the cutter to be reground once or more, 


depending on the width. 


Tolerance on all cutter diameters to be .005. 
Minimum cutter diameter is maximum minus tolerance- 


2. Cutter Width—B 
Dimensions shown are set 
minimum keyslot width. 


with 


minimum cutter width at 


By adding to the maximum cutter width the amount it will cut 
oversize, a slot will be produced in the majority of cases just 


under the maximum keyslot dimensions. 
Tolerance on all cutter widths to be .0005 


GENERAL SPECIFICATIONS 


3. 


Minimum cutter width is maximum minus tolerance. 
Concentricity 

-002 indicator reading. 

Concentricty of tang .012 indicator reading. 
Parallelism 

Sides to run true to within .0005. 


Marking and Manufacture 

Size and manufacturer’s name or trade-mark to be marked on 
the shank. All burrs must be removed. 

Material 

High-speed steel, hardened, or equivalent. 


Summer Meeting Report 


(Continued from page 23) 





link cannot follow the aforesaid center 
up and down. 

Mr. Barnes accompanied his paper 
with slides showing the device which he 
constructed to give a graphical record 
of the front-axle movements while the 
car is in operation, a film showing the 
way in which the various cars were 
tested on different types of road and 
over a standard bump, and charts of 
the resulting records. 


Report on Front-Wheel Alignment 


Mr. Barnes’s work is closely allied 
with the study being conducted by the 
Front-Wheel-Alignment Subcommittee. 
This study was briefly reported upon 
at the Chassis Conference by B. J. 
Lemon, in the absence of the Committee 
chairman, J. M. Nickelsen. Mr. Lemon 
reviewed the work of the Committee in 
collecting manufacturers’ specifications 
on toe-in, caster angle, king-pin inclina- 
tion and camber, and also reviewed the 
survey being conducted by O. T. Kreus- 
ser at the General Motors Proving 
Ground to check the cars with the paper 
specifications and again after every 
5000 miles of service. Although the 
work has not progressed to a _ point 
where final conclusions can be drawn, 
the tests have shown that more than 50 
per cent of the cars do not check with 
the manufacturers’ specifications at the 
time of purchase and indicate that they 
do not hold their original settings for 
any considerable length of time when 
driven on the road. 


The time schedule of the Conference 
did not permit of any general discus- 
sion at the session but, despite the 
temptations of the water carnival and 
motorboat race, loudly in evidence 
during the latter part of the program, 
many remained for informal discussion 
and inspection of the Bureau of Stan- 


dards photometer. These circumstances 
called forth the following remark from 
Chairman Chandler: 

“IT think this small group of in- 
terested engineers can congratulate 
itself on the fact that an engineering 
meeting can be held in spite of hell 
and high water!” 





Transportation Progress Reviewed 


Long-Distance Motorcoach Service and Truck Operation 


Arouse Lively Discussion 


OTH passenger and goods trans- 
portation received due considera- 
tion at the Transportation Session, held 
during the morning of Thursday, June 
27. H. F. Fritch, of the Boston & 
Maine Railroad, presided. The session 
was well attended and those present 
were thoroughly interested in the pa- 
pers given by R. E. Plimpton, of Bus 
Transportation, and Nathaniel Mal- 
louf, of the Mallouf Haulage & Main- 
tenance Co., respectively. 
Long-Distance Passenger Services 
was the topic chosen by Mr. Plimpton, 
who gave a “bird’s-eye view” of the 
way in which such systems are now 
operated throughout the Country, par- 
ticular interest being paid to far-west- 
ern lines. Assuming 100 miles arbi- 





SUMMER MEETING DELEGATION OF FRANKLIN ENGINEERS 
(Left to -Right) S. V. Davis, R. W. Hastings, R. P. Lay, G. H. 
S. R. Castor, K. C. Haven 


Hodapp, E. S. Marks, 
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trarily as the minimum length of a 
long-distance motorcoach service, Mr. 
Plimpton stated that about 700 such 
lines are now operating over 100,000 
miles of highway; of these, approxi- 
mately 60 lines coyering 22,000 miles 
are part of the Greyhound-Pickwick- 
Yelloway-Oregon Stages System. The 
service provides baggage facilities and 
the schedules include comfort and meal 
stops. Every convenience must be 
available where, as happens on a num- 
ber of lines, passengers commonly 
make 1000-mile trips without any over- 
night stops. However, these rides are 
customarily broken down into shorter 
runs, by changing vehicles or drivers 
at 8 or 9-hr. intervals. 

A 300-mile motorcoach ride is no 
strain for the passenger but in densely 
settled sections of the Country the 
drivers are often limited to 200 miles’ 
running per day. 


Safety Governs Route Planning 


Speed and fare schedules vary, ac- 
cording to sectional conditions, from 
19.6 m.p.h. for the Grand Junction-to- 
Durango, Col., run, to 33.3 m.p.h. for 
the 258 miles between Albuquerque and 
Las Cruces, N. M.; and from 1.79 cents 
per mile between St. Louis and Cape 
Girardeau, Mo., to 7.15 cents on the 
Ely-Tonopah, Nev., line, covering 
140 and 175 miles respectively. All 
schedules of the well-organized operat- 
ing companies are based upon careful 
and detailed study of all factors enter- 
ing the situation. Routes are measured 
by test runs with coaches having an 
odometer fitted to each front wheel; 
furthermore, each route is exactly 
analyzed as to its road character, and 
top speeds are definitely prescribed for 
each stretch of the way. It is easily 
understood that safety of operation is 
a prime factor to be observed in motor- 
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coach service. A driver, moreover, 
must be able not only to manage his 
vehicle safely and dependably at any 
hour of day or night, but to make rea- 
sonable repairs unaided, since very 
often a company mechanic, if called to 
assist, must travel 100 miles from his 
base. 


Women Passengers Increasing 


A. J. Scaife, of the White Motor Co., 
asked Mr. Plimpton to tell, if possible, 
what percentage of motorcoach pas- 
sengers who would not go by railroad 
travel on these services. Their num- 
ber, he was told, is rather great; in 


\ 


CHAIRMAN AND SPEAKERS AT THE TRANSPORTATION 


Nathaniel Mallouf (Left), Author of Paper on Application of Business Science to Motor-Truck Operation; H. F. 
Plimpton (Right), Author of a Paper on Recent Developme 


Who Presided: R. E. 


fact, long-distance services are pro- 
ducing a new class of riders who would 
not otherwise stir far from home, either 
in private automobiles or by train. 

F. C. Horner, of the General Motors 
Corp., expressed the opinion that mo- 
torcoach lines have nothing to fear 
from competition by the rapidly devel- 
oping aircraft travel. The big thing 
that makes for growing long-distance 
coach trips by passengers is the low 
cost. An interesting observation made 
by him was that the number of women 
passengers seems to grow more rapidly 
than that of the men, suggesting, per- 
haps, a stronger brand of courage in 
frailer vessels. 


Truck Work Needs Business Science 


Business Science as Applied to Mo- 


Mr. Mallouf, who pointed out that 
commercial competition demands the 
steady reduction of distribution cost, 
in other words, more economical trans- 
portation. Truck operation is a major 
factor in this picture and, to obtain the 
required results, it must not be con- 
sidered a minor detail. Nor is mechan- 
ical expertness the only qualification 
needed to make a successful fleet su- 
perintendent; rather, such an official 
must be a clear-headed and efficient 
business man. In fact, said the speak- 
er, a large concern’s transportation 
should be conducted and, if possible, or- 
ganized as an individual though sub- 





sidiary firm, standing on its own com- 
mercial feet; or else the service should 
be bought on a contract basis from an 
independent firm specializing in trans- 
portation as a salable commodity. 

If motor-truck operation is regarded 
as a modern and completely organized 
business, the importance of human en- 
gineering is evident. From the man at 
the top, down to the driver and the 
mechanic, there must be coordination 
and well-directed intelligent effort. 
Exact knowledge of basic causes that 
influence transportation cost is indis- 
pensable. To this end, a cost-record 
system that ties up readily with ac- 
counting is essential. This system 
may be simple but it must clearly show 
the part of each employe and his in- 
fluence on costs. A record thus per- 


tor-Truck Operation was considered by sonalized helps to stimulate incentive 


on the part of everyone, to promote 
members of the organization and to 
lead to a reduction in the number of 
trucks and men needed for a certain 
amount of transportation. 


Fleet Manager’s Lot Not Happy 


Truck transportation managers are 
in danger of over-emphasizing the tech- 
nical side of their work, putting the 
equally important matter of “business” 
in second place, Mr. Mallouf explained. 
Such men often find theirs to be a 
thankless task, fraught with responsi- 
bility but not with authority; and not 
infrequently they are crippled by lack 
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of cooperation from the executives of 
the business they serve. 

Mr. Mallouf cited some interesting 
examples of poor truck-operation man- 
agement, where unwise recording 
methods have helped business men to 
deceive themselves about their costs. 
Such operations are not governed by 
the good business science that is neces- 
sary for the profitable use of motor- 
trucks. Vehicles should be operated 
as scientifically as they must be de- 
signed and constructed, and “there is 
no more suitable body than the Society 
of Automotive Engineers for bringing 
about this much-desired result, nor has 
any other organization so good an op- 
portunity,” said Mr. Mallouf in closing. 

The discussion that followed the de- 
livery of this paper dealt in the main 
with the question of correct and effi- 
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cient methods of calculating deprecia- 
tion. W. G. Retzlaff, of the Fruehauf 
Trailer Co., remarked that different 
firms distribute this item over any- 
where from two to seven years, and 
asked if their is a correct figure. Mr. 
Mallouf answered that it depends on 
the business in which the truck is used. 
Various factors, such as taxation, sales 
resistance, and competition, enter into 
the question; but maintenance is the 
best basis for calculating depreciation. 
The rate of charging off the investment 
is different if one firm has the policy 
of rebuilding its vehicles after some 
years and another trades them in to 
be replaced by new ones. The speaker’s 
company calculates depreciation at 20 
per cent annually, crediting the capital 
account with major replacement parts 
and labor. When a second-hand truck 
is bought, its real value is market 
price plus cost of necessary recondi- 
tioning. 


Preconceived Notions Are Dangerous 


The average truck user, said M. C. 
Horine, of the International Motor Co., 
does not realize that he is in the trans- 
portation business. For correct de- 
preciation-charging he shouid_ con- 
sider the conditions under which the 
trucks operate; make and type of ve- 
hicle, as determining its construction; 
obsolescence; and the class of work 
for which the truck is used, varying 
considerably with different lines of 
business. Preconceived notions and 
standardized, impersonalized record 
methods should be carefully guarded 
against. 

Mr. Mallouf answered that operation 

problems should receive more recogni- 
tion than they now do, from truck man- 
ufacturers as well as business execu- 
tives. Because of the lack of this at- 
tention users do not know the essence 
of their transportation cost: the cost 
per pound or per gallon delivered. Or- 
dinarily, every step in this field means 
a choice between two evils; without 
knowing exactly why, a business con- 
cern changes from one make or type 
of truck to another. The principal 
remedy would seem to be that indicated 
in his paper: human engineering, or 
the mutual understanding of all! the 
factors involved in transportation. 
_ Ralph A. Baggaley, of the Pennsyl- 
vania Department of Highways, ex- 
plained the method used by his organ- 
ization in calculating depreciation. 
During the first five years of operation, 
85 per cent of vehicle cost is written 
off, 30 per cent in the first year, then 
successively 20, 15, 10 and 10 per cent. 
No further depreciation is charged, the 
value of an average truck being calcu- 
lated on the basis of its mechanical con- 
dition. However, a truck in very good 
condition is rated at 10 per cent above 
the average and one in poor condition 
at 10 per cent below. 

First Vice-President E. P. Warner 
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objected to the way in which deprecia- 
tion is handled, merely from the stand- 
point of convenience for the business 
accountant. After all, the true object 
of fixing depreciation is to enable a 
business to determine the time when 
replacement of a machine is more 
economical than its retention in service. 
It is not correct to fix a truck’s life at 
an arbitrary figure, any more than that 
of an airplane or of factory equipment, 
said Mr. Warner; depreciation must be 
determined year by year, in relation to 
the resale value of a machine. Accord- 
ing to the plan outlined by Mr. Bagga- 
ley, the best time for the economical 
resale of a truck would appear to be 
when it is between 6 and 12 months 
old; but this is not so. Depreciation 
must also be a basis to indicate the 
actual cash value, at the time of its 
calculation, of the piece of equipment in 
question. 

The combined cost per mile of re- 
pairs and depreciation should be con- 
stant, replied Mr. Baggaley, otherwise 
the executives of a business will be mis- 
led. Asked by Chairman Fritch why 
truck records should aim at accountant 
convenience, he stated that a sliding 


scale of depreciation gives a close ap- 
proximation of the actual facts. Then, 
remarked Mr. Warner, depreciation 
figures become fictitious, for the real 
object of depreciation is to find out just 
when the total cost per mile rises so 
sharply that the truck should be re- 
placed as a matter of economy. If de- 
preciation is constantly adjusted so as 
to give a predetermined and fixed re- 
sult, it would never be worthwhile to 
sell a truck. 

Mr. Mallouf was of the opinion that 
if the fixed charges are kept separate 
from running costs, a truer picture can 
be obtained than by any other method. 
But Mr. Horine maintained that if a 
vehicle is operated for, say, seven 
years, the operator must somehow ar- 
rive at an average cost per unit-mile. 
Practical considerations necessitate 
averaging. As a parallel case, he sub- 
mitted the manner of calculating the 
value of tires. Just as an individual 
tire change is not charged against one 
particular run of the truck, but against 
the life of the tire, he said in closing, 
truck depreciation must be calculated 


on a basis covering the life of the 
truck. 





Mixture Distribution 


Conference on an Important Subject That Few Claim to 


Know Much About 


ECAUSE no one seems to have 

made an exhaustive study of the 
various factors of mixture distribution 
to the cylinders that affect the func- 
tioning of an engine, the subject was 
treated at the forenoon session on 
Thursday in a symposium of prepared 
discussion rather than in a formal 
prepared paper. As Chairman O. C. 
Berry stated in his introductory re- 
marks, we are all aware that the per- 
formance and economy of our engines 
are markedly affected by the distribu- 
tion but very little pains have been 
taken to determine just how bad or 
good the distribution and the perform- 
ance are. 

After the conclusion of the discus- 
sion, the Chairman proclaimed that it 
had been quite a symposium and that 
we are now at the beginning of system- 
atic study of the general problem of 
manifolding and distribution; that the 
whole subject is worthy of the en- 
gineers’ best research efforts; that com- 
petition for power is driving the car- 
bureter manufacturers to efforts to get 
colder and colder mixtures with good 
distribution, and that all recognize that 
the use of heat to get good distribution 
to the different cylinders is at the ex- 
pense of power. When the next Sum- 
mer Meeting comes around, he hopes 
that someone will have made a suffi- 


ciently long and careful study of the 
subject to be prepared to present a real 
paper. 


The Subject Summarized 


The first prepared discussion was 
given by M. J. Zucrow, research asso- 
ciate in the engineering experiment 
station at Purdue University, who had 
prepared it as a sort of introduction to 
the discussion that was to follow and 
avoided touching on anything of a con- 
troversial nature, summarizing what he 
thinks is known on the subject and 
pointing out some of the methods that 
may be used to improve distribution. 

Most of the discussion was pre- 
printed or mimeographed in advance of 
the meeting and a limited number of 
copies are available at the Society 
headquarters. 

As the function of the carbureter is 
to correctly meter the fuel and air to 
produce mixtures suitable for combus- 
tion, uneven distribution of the mix- 
ture to the cylinders by the manifold 
should not be charged to the car- 
bureter, he said. Distribution is gov- 
erned by the thoroughness with which 
the fuel and air are mixed and by the 
design of the induction system. When 
the fuel is completely vaporized to form 
a gaseous mixture, little difficulty is in- 
volved in apportioning equal quantities 
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to all the cylinders of an engine, al- 
though at high engine-speeds a _ ten- 
dency to uneven distribution that seems 
apparent may be due to unequal! length 
of piping from the carbureter to the 
several cylinders. Production of a dry 
vapor under most operating conditions 
requires a temperature of 120 deg. 
fahr. or more, and this vaporizing tem- 
perature depends upon the pressure in 
the manifold and the vaporization tem- 
perature of the least volatile consti- 
tuent of the fuel at this pressure. Fuel 
in the liquid form, as in wet mixtures, 
cannot remain in suspension below cer- 
tain airstream velocities that have been 
found to be about 38 ft. per sec. in a 
vertical pipe with steady non-pulsating 
gas-flow and about 75 ft. per sec. after 
passing around a bend. Condensation 
or deposition of the liquid is aggravated 
by change of direction or by.reversal of 
the gas-flow, with consequent unequal 
air-fuel ratios in the several cylinders. 
Wet mixtures seem unavoidable unless 
sufficient heat is supplied to completely 
vaporize the fuel. The hot-spot-mani- 
fold method of supplying this heat is 
subjected to the most severe test 
during acceleration after the engine 
has been idling. As preheating the air 
is objectionable and hot-spots do not 
always supply sufficient heat to com- 
pletely vaporize the fuel, the induction 
system must distribute wet mixtures, 
and this presents a difficult problem. 
Some years ago O. C. Berry suggested 
the possibility of heating the fuel with 
a small quantity of high temperature 
heat and then mixing it with cold air 
to form a fog that can be inducted into 
the cylinders before the fuel has time 
to condense. Some work along this 
line has been done with rather satis- 
factory results in England in the oper- 
ation of a motorcoach with kerosene. 
At present, concluded Mr. Zucrow, 
no agreement seems to exist regarding 
the best form of inlet manifold, al- 
though it is conceded that sharp bends 
and sudden enlargements of the pas- 
sages should be avoided, that the sev- 
eral branches should have the same 
length, that induction impulses should 
occur at equal intervals alternately on 
each half of the manifold, and that the 
gas velocity should be high enough to 
avoid excessive condensation without 
being so high as to create friction loss. 


Mystifying Results of Tests 


The next speaker was D. P. Barnard, 
4th, of the research department of the 
Standard Oil Co. of Indiana, who brief- 
ly described some work done in the last 
year and a half in an attempt to 
measure the detonation characteristics 
of fuels, using a single-cylinder engine. 
He illustrated by drawing on the black- 
board some of the results obtained in 
the laboratory and with a car on the 
road, with ordinary Red Crown gaso- 
line, gasoline treated with large quan- 
tities of tetraethyl lead, and with ben- 


zol blends. Curves produced in the 
laboratory and on the road were very 
similar as to type and roughly paral- 
lel. In later work with a single-cylin- 
der engine the same behavior could not 
be obtained and the curves showed a 
tendency to take a form that cannot be 
explained except by the assumption 
that it is due to the carbureter system 
used, although the carbureter parts are 
identical, the only difference being that 
an extra float-bowl was put on to facili- 
tate switching from one fuel to an- 
other. The work convinced the experi- 
menters that engines using the same 
throttle plate, same metering system 
and same venturi in the carbureter did 
not behave alike and in the manner of 
the engine used in the road tests. 

Commenting on this_ discussion, 
Chairman Berry stated that it seemed 
clear to him that the worst knocking 
mixture is just about the most power- 
ful mixture, and it would seem to be 
good engineering to use the most pow- 
erful mixture, probably a little on the 
lean side, and that in designing a car 
the engineer should attempt to regu- 
late the knocking tendency so as to be 
able to use a good mixture that is not 
over-rich. 


Exhaust-Gas-Analysis Results 


Studying the distribution to individ- 
ual cylinders by analyzing the exhaust 
gases probably is the best and most 
convenient method, according to Prof. 
H. W. Best, of the Sheffield Scien- 
tific School. Other methods are not 
sufficiently accurate for a _ detailed 
study. Tests are being conducted at 
the school to determine how the air- 
fuel ratios obtained by analyzing the 
gases check with ratios obtained by 
measuring the air and the fuel, and 
also to determine how consistent the 
results are when the analyses are made 
by different men having different de- 
grees of experience. Methods used in 
this work were described and the ap- 
paratus shown in slides. Thirty-one 
gas samples were taken by different 
men and three methods of obtaining 
the air-fuel ratios from the gas analy- 
ses were used and compared. These 
were Dr. Watson’s curve of the per- 
centage of CO, plotted against air-fuel 
ratios, a similar curve obtained by the 
Bureau of Mines, and Professor Lock- 
wood’s diagram using the percentages 
of CO., O. and CO. By direct measure- 
ment the average ratio was 11.9 to 1. 
Using Dr. Watson’s curve, the average 
of the 31 samples was 11.6 to 1, and 
using the Bureau of Mines’ curve, it 
was 12.3 to 1. Most of the individual 
values came fairly close to the aver- 
ages. Using the Lockwood diagram, 
the first 19 analyses gave an average 
of 13.2 as compared with the direct 
measurement average of 11.9, due to 
the fact that the samples had a very 
high oxygen-content. The last 12 sam- 
ples showed a low oxygen-content. 
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No definite conclusions have been 
reached from the analyses, as the ex- 
periments have not been completed and 
further tests are to be run to determine 
the cause of the high O: percentages, 
the effect of taking samples from differ- 
ent places in the exhaust line, and also 
to vary the air-fuel ratios. 


Effect of Air-Current Direction 


J. B. Macauley, Jr., of the Chrysler 
Corp., recounted briefly the experience 
of the Chrysler research laboratory in 
measuring mixture distribution by 
means of the Bachrach method of de- 
termining the carbon-dioxide content by 
passing the mixture through a cell and 
subjecting it to the catalyzing action 
of a heated platinum filament, at the 
same time admitting a certain amount 
of extra air to complete combustion. 
Some surprising results were obtained 
from the mixtures in the different cylin- 
ders of a six-cylinder engine, cylinders 
Nos. 1, 2 and 3 showing ratios of 11.25, 
11.50, and about 12.25, while cylinders 
Nos. 4, 5 and 6 showed ratios of 15, 15 
and 13. Upon turning the carbureter 
around, the lean and the rich cylinders 
were reversed. The effect of turning 
the carbureter air-horn around was 
very apparent at part throttle as well 
as at full throttle, and it was found 
that if the air horn was cut off to leave 
a direct vertical hole the distribution 
curve was straightened out nicely at 
both part and full throttle. 

Results of some tests made at the 
Massachusetts Institute of Technology 
similar to those made by Mr. Best were 
summarized by C. L. Petze, Jr., who 
said the results obtained at the Sheffield 
School and at M. I. T. seem to agree in 
general. He does not think it advisable 
to analyze exhaust gas for only carbon 
dioxide, oxygen and carbon monoxide, 
particularly when operating with rich 
mixtures, as hydrogen and methane are 
present in appreciable quantities and 
should be considered. Determination of 
air-fuel ratios from curves based on 
previous tests in which different fuels 
and engines were used is an additional 
source of error. These errors can eas- 
ily be eliminated by using the usual 
chemical-element valances. A formula 
for quickly and accurately calculating 
the air-fuel ratio for any engine and 
any ordinary gasoline when the exhaust 
gas is fully analyzed in the conventional 
way was given by Mr. Petze. 


Balancing the Power Output 


Prof. H. M. Jacklin, of Purdue Uni- 
versity, showed a large number of in- 
dicator diagrams taken from engines in 
cars that were being driven on the road 
and described the effects obtained by 
making certain changes in the induc- 
tion system. With a 1%-in. manifold 
extension having a series of annular 
grooves to equalize the _ fuel-flow 
mounted just above the carbureter, 
much quicker and smoother acceleration 
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was obtained, a bad roughness at 38 
m.p.h. disappeared, and the mileage per 
gallon of fuel was increased from 11.5 
to more than 17 miles. The car’s per- 
formance on hills has been exceptional. 
The effect of the special fitting has been 
to throw the liquid fuel into the center 
of the airstream above the carbureter 
instead of traveling upward along the 
forward wall of the vertical portion of 
the manifold. 

Other diagrams showed the effects of 
pulsation in the manifold, of using a 
carbureter with the air valve forward 
and the throttle axis transverse to the 
engine axis and then parallel to the 
engine axis. The opinion of those who 
observed the engine in operation was 
that the carbureter with the throttle 
axis parallel to the engine axis gave 
much smoother operation. Professor 
Jacklin stated in conclusion that he 
thinks he has demonstrated that it is 
necessary to “get inside the engine 
cylinder to obtain real results,’ and 
that from his experience a maximum 
variation of 6 per cent in cylinder out- 
put is permissible in six-cylinder and 
eight-cylinder engines without the 
variation becoming perceptible even to 
a very observant driver. 


Power Gain from Manifold Changes 


A power increase ranging from 2.5 
per cent at 1000 r.p.m. to 26.3 per cent 
at 3400 r.p.m., was accomplished with 
the Franklin engine, according to E. S. 
Marks, of the Franklin Mfg. Co., by 
changes in the manifold design. The 
square-section runner was moved far- 
ther away from the engine to give the 
gas-flow a chance to straighten out be- 
fore entering either branch of the 
Siamese. Sharp turns at the ends of 
the runner serve to keep the mixture 
well broken up but easier turns for the 
gas after it has left the runner reduce 
the restriction. Experiments in the 
laboratory indicate that a dry charge is 
obtained very quickly and that the 
density of the mixture is very uniform 
in all cylinders. The Franklin investi- 
gators have never been able to obtain 
the same results with any type of 
round-section manifolding. 

Mr. Petze next presented his own 
paper on Inlet-Manifold Design and 
Fuel Utilization and then read a paper 
by Prof. C. Fayette Taylor on The 
Effect of a Centrifugal Supercharger 
on Fuel Vaporization, as Professor Tay- 
lor was unable to be present. Both 
papers have been preprinted. Comment- 
ing upon the conclusions drawn by 
Professor Taylor from the tests he de- 
scribed, Dr. Sanford Moss, of the Gen- 
eral Electric Co., expressed the view 
that different results and conclusions 
might have been reached if a type of 
supercharger had been used that does 
not produce eddies but gives an orderly 
flow of air. A _ well-designed super- 
charger, said Dr. Moss, does have an 
important effect on vaporization. 
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Where Distribution Trouble Begins 


All of our distribution troubles begin 
in the T directly above the carbureter, 
asserted P. S. Tice, of the Stewart- 
Warner Speedometer Corp. Orderly 
behavior in the carbureter outlet is of 
extreme importance. The air horn 
should be designed, if possible, so that 
the lines of air-flow are parallel with 
the axis of the carbureter, because if 
the airstream bears off from the axis 
the fuel will deposit unevenly in the 
branches above the manifold riser. 
Next, the fuel must be diffused as even- 
ly or widely as possible in the air- 
stream. Engine operation is further 
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complicated when accelerating fuel is 
put in and when two or more carbure- 
ters are put on the engine. The short 
manifold requires less fuel, in general, 
than the long manifold. To apply maxi- 
mum torque mixtures from lean ones, 
the short manifold of a present recog- 
nized eight-cylinder engine takes about 
0.7 as much accelerating fuel as the 
long one. 

An instrument is in process at the 
‘Stewart-Warner factory, said Mr. Tice 
in conclusion, which is to be attached 
to a car operated on the road and re- 
cord automatically on a paper ribbon 
the pressures in all the cylinders simul- 
taneously so that they can be compared. 





A Memorable Airship Session 


Jacobs’ High-Speed Speech Holds Members Spellbound— 


Indiana Section Stunt Makes a Hit 


A FTER the dinner on Wednesday, 
£\ at which members of the S.A.E. 
were introduced to the mysteries of 
light made audible and sound made 
visible, all would have sworn that no 
intenser thrill could possibly be in store 
for those who had made the pilgrimage 
to Saranac Inn. Not that the Mystery 
Field Day and other social and sport- 
ing events that the next day brought 
tasted flat in their mouths; but nobody 
even hoped for anything more to sur- 
prise their brains and senses acutely. 
Well, they proved mistaken. 

It was this way. Thursday night 
brought the Airship Session, and the 
schedule called for a paper on Airship 
Transportation of the Future, by V. R. 
Jacobs, auronautic department, Good- 
year Tire & Rubber Co. The session, 


starting at 8.30 p. m., was opened by 
First Vice-President Edward P. War- 
ner. After some brief introductory re- 
marks, he presented Alfred F. Masury, 
of the International Motor Co., who 
was a passenger on the Graf Zeppelin 
on the attempted westward trip of that 
dirigible in May. Mr. Masury told of 
his experiences on the ship when the 
shafts of four of the engines broke, 
showed a number of slides of the air- 
ship, and explained them with a few 
well-chosen remarks. 
Then— 


The Speech Unforgettable 


Mr. Warner introduced Mr. Jacobs. 
And Mr. Jacobs began to talk, to speak, 
to deliver his address, to inform about, 
to explain, to demonstrate, to eluci- 
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date, to survey, to summarize, to ex- 
press himself about transportation, its 
origin, development and history, its 
past, present and future, beginning 
with the apeman who moved things by 
means of a broken branch and leading 
up to the aeronautic vehicles of today 
and tomorrow. He dispelled any doubts 
in the minds of his listeners as to the 
practicability of heavier-than-air craft; 
he demonstrated that it is the only real 
method of transportation, and he gave 
details by the dozen score to substan- 
tiate the claims he made for the rigid 
aircraft. There were millions of cubic 
feet of displacement, billions of cubic 
feet of helium in America, hundreds of 
thousands of pounds of weight, and 
ditto square feet of surface; there was 
buoyancy and lifting power, carrying 
capacity and speed, flexibility of opera- 
tion, replacement of gasoline ballast 
consumed through engine operation by 
means of water recovery from combus- 
tion. Likewise, there was the new 
super-super-hangar and dock building 
at Akron to house no more than one 
of the Navy airships now under con- 
struction, but more than equal to ac- 
commodating the Graf Zeppelin and 
the Los Angeles at one time; and there 
were to be many enormous reserve 
gasoline slip-tanks that can be dropped 
from midair in an emergency to make 
a ship rise and—and— 


A Superhuman Feat 


Speaking of figures and facts, some 
members of the Society attempted to 
calculate the output of Mr. Jacobs’ 
words. Estimates varied, varied con- 


siderably. Taking their average and 
tempering that with what physiolo- 
gists and psychologists have accepted 
as the reasonable limit of human capa- 
bility of concatenation of thought and 
speech organs, it may be conservatively 
stated that in less than 30 minutes 
Mr. Jacobs delivered, at machine-gun 
rate, approximately 9000 words of an 
average of 10 letters—90,000 letters in 
all. To appreciate this performance, 
it should be considered that one page 
of THE JOURNAL accommodates ap- 
proximately 1500 words; thus the 
speech, if reported in full, would fill 
six pages in this number. 

That it does not is not due to the 
familiar excuse that “limitation of 
space forbids.” It is because it was 
physically and mechanically impossi- 
ble to record the speech. Manifestly, 
nothing short of cinematograph re- 
cording could have served the purpose. 
The official stenotypists, who are quite 
equal to the task of faithfully report- 
ing about 200 words per minute, were 
present, but they despaired of the task; 
only decorum prevented them from 
taking flight. 

From many aspects it was an amaz- 
ing event that left the audience mar- 
veling and tempestuously enthusiastic. 
They expressed their appreciation and 
admiration by prolonged applauding 
with hands, feet and voice; and this 
was true for the women as well as 
men, and they of all ages. Mr. Jacobs 
“got a hand” that a primadonna of 
the Metropolitan would have envied. 

Not the least precious feature of the 
event, to those who had been privi- 
leged to enjoy it from alpha to omega, 
were the dumbfounded faces of those 


who, not being as eager to attend the 
Airship Session as the Grand Ball, 
came crowding from the main building 
of the Inn to the Casino when the re- 
verberating tintinabulation was all but 
over. 


The Race in the Casino 


What followed would, under any 
other circumstances, have proved an 
acoustically stupendous affair; but, as 
it was, the Indiana Section Stunt— 
consisting of a brief showing of a news 
reel of the 1929 Indianapolis 500-mile 
race, and a broadcast from Station 
WFBN (removed to Saranac Inn) 
by Blythe Hendricks, assisted by Al 
Rutherford—was marvelous but fell 
upon auditory nerves that were no 
longer quite fresh and minds dulled 
to further immediate stimuli; one 
might say, slightly jaded. 

But, to tell the truth, it was excel- 
lent. The film showing and the broad- 
cast were preceded by a few introduc- 
tory words by Fred Duesenberg. As 
for the announcement that came out 
of the loudspeaker, this created a well- 
nigh perfect illusion. There was the 
vivid description of the 33 cars start- 
ing, struggling to the lead or falling 
back, meeting with accidents, held up 
for tire changes, losing a lap through 
a bad relief-driver, then catching up 
again. The whole 500-mile event was 
foreshortened in time very cleverly, 
condensed into a period of perhaps 20 
minutes; until, at the last, Keech 
crossed the line a winner, fallowed by 
Meyer, Gleason, and other survivors. 

Then the hall was cleared of seats 
prior to the opening of the Grand Ball, 
described elsewhere in these pages. 





Valuable Results of Fuel Research 


Bureau of Standards’ Reports on Cooperative W ork Indicate 
Ways of Improving Engine Performance 


66 HE WORK on fuels done at the 

Bureau of Standards has been 
research of the highest order, and has 
unravelled more of the mysteries of 
volatility than any other previous un- 
dertaking in the industry,” declared 
Chairman H. L. Horning at the Re- 
search Session on Friday morning. 
‘But as Mr. Horning also pointed out, 
it takes years for the results of inves- 
tigations of a theoretical and scientific 
approach to percolate into engineering 
practice. 

About seven years ago the coopera- 
tive fuel-research work was  under- 
taken at the Bureau of Standards, 
with funds provided by the National 
Automobile Chamber of Commerce and 
the American Petroleum Institute, 
representing the two industries. The 


Society of Automotive Engineers un- 
" dertook to administer the funds, and a 
joint steering committee was appointed 
to guide the work. The results of 
this investigation are summarized in 
a paper by Dr. H. C. Dickinson, of the 
Bureau of Standards, which was pre- 
sented at the meeting by H. K. Cum- 
mings, in the absence of the author. 
Some of the important results of this 
research are that gasoline quality has 
improved; the yield per barrel of crude 
has increased; a coordination of engine 
design and fuel characteristics has re- 
sulted in easier starting, better accel- 
eration and improved performance in 
general; significant steps toward elimi- 
nating crankcase-oil dilution and its 
accompanying ills have been taken; 
and we have near at hand the prospect 
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of writing gasoline specifications based 
on fundamental knowledge that will 
have a true bearing on car perform- 
ance. Mr. Horning added that many 
cars weighing 5000 lb. are now making 
the gasoline mileage that Ford cars 
used to make before this work was 
started. 


Design Effect on Acceleration 


So far, all Cooperative Fuel-Re- 
search acceleration-tests have been 
made on one engine. Hence, to make 
these results generally applicable, it is 
necessary to know the effect of engine 
design factors that have an influence 
on acceleration. For this purpose, a 
portable model spark recording acceler- 
ometer has been designed at the Bu- 
reau. D. B. Brooks exhibited and de- 
scribed this apparatus, which, accord- 
ing to the future program outlined, 
will be set up in various automobile 
manufacturers’ laboratories so that an 
identical series of tests can be made on 
about 10 representative automobile en- 
gines. According to the predictions 
made at this meeting, manufacturers 
will be able, with the apparatus Mr. 
Brooks is developing, to accomplish in 
a few weeks in the laboratory accelera- 
tion work which has taken months in 


the field. 
Fuel-Volatility Work 


Previous experimental work on fuel 
volatility by Dr. O. C. Bridgeman at 
the Bureau of Standards has shown 
that most of the gasoline properties 
needed for computations can be deter- 
mined from the distillation curve of 
the American Society for Testing Ma- 
terials, particularly through the rela- 
tion of the 10-per cent point on the 
A.S.T.M. curve. The paper, Volatility 
Data on Natural Gasoline and Blended 
Fuels, presented at this meeting is an 
extension of the equilibrium-air-distil- 
lation work to the more volatile fuels, 
requiring measurements at tempera- 
tures considerably below 0 deg. cent. 
(32 deg. fahr.) The results show that 
the general relations deduced from the 
earlier investigations are equally ap- 
plicable to natural gasoline, to straight- 
run aviation fuels, and to natural- 
gasoline motor-fuel blends. These re- 
lationships, it was pointed out in the 
discussion, will undoubtedly be very 
important factors in the design of 
manifolds and the regulation of engine 
temperatures in the coming five-year 
period. 

In a second paper, Status of Equi- 
librium Volatility Work at the Bureau 
of Standards, Dr. Bridgeman gave a 
concluding report of the equilibrium- 
volatility research which is applicable 
to engine performance as affected by 
vaporization in the manifold. Two 
nomograms were included which can 
be used for estimating the temperature 
at which an engine will start easily 
when using any given gasoline. 
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Effect of Humidity on Power 
“It Isn’t the Heat, It’s the Humidity” 
was the more popular title suggested 
by Mr. Brooks for his paper, Horse- 


power Corrections for Atmospheric 
Humidity. This paper describes the 
results obtained in a series of tests 


made at the Bureau of Standards on 
two multi-cylinder engines. The basis 
for these tests was the so-called oxy- 
gen-content hypothesis that the pres- 
ence of any given volume of water va- 
por in the cylinder lessens the oxygen 
present, reduces the quantity of fuel 
that can be burned efficiently per cy- 
cle, and correspondingly decreases the 
power output. As a result of the study, 
Mr. Brooks has worked out a nomo- 
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gram which assembles on one sheet the 
barometer corrections that are signifi- 
cant in automotive work. Chairman 
Horning brought forth a laugh when he 
remarked that he personally welcomed 
Mr. Brooks’s analysis as an alibi for 
customers when the weather has put a 
jinx in an engine demonstration. 

Long discussion followed the reading 
of the papers. W. A. Whatmough, who 
is engaged in fuel research in England, 
gave an outline of the work being car- 
ried on along somewhat different lines 
in his country. Dr. G. G. Brown, of 
the University of Michigan, reported 
the results of work he has been doing, 
starting from engine tests and work- 
ing back toward equilibrium volatility. 








June Council Meetings 


By-Law Changes Necessitated by Reorganization Plan 
Approved—Membership Dues, Applications 


and Finance Matters Considered 


A SESSION of the Council was held 
4 in Detroit, on June 5, those 
present being President Strickland, 
First Vice-President Warner, Second 
Vice-President Sawyer, Councilors Par- 
ker and Fishleigh, and Chairman Lowe, 
of the Membership Committee. 

Two hundred and fourteen applica- 
tions for membership were approved 
at the Detroit meeting. 

Sessions of the Council held at 
Saranac Inn, Upper Saranac Lake, 
during the week of the Summer Meet- 
ing were attended by President Strick- 
land, First Vice-President Warner, 
Second Vice-Presidents Berry, Fisher 
and Kliesrath, Councilors Fishleigh, 
Moyer, Parker, White and Whittington, 
Past-President Wall, Chairman Warner 
of the Meetings Committee, Chairman 
Scaife of the Standards Committee and 
Chairman Boor of the Parts and Fit- 
tings Division. 


Effect of By-Law Changes 


The Council approved revised and 
new By-Laws to be effective in case 
the proposed reorganization plan under 
consideration in connection with the 
various professional activities is ap- 
proved. The draft of these By-Laws 
was printed in large part in the 
February, 1929, issue of the S. A. E. 
JOURNAL. The modifications made in 
the draft were for the purpose of 
putting the plan into effect next year, 
1930, if it is adopted by letter-ballot of 
the voting Members of the Society 
subsequent to action taken at the 
Business Session of the Summer Meet- 
ing. 

It is provided that, in the inaugural 
year of any professional activity, its 


Vice-President shall be nominated by 
a Nominating Committee, consisting of 
four Society members, elected at a 
meeting of the Committee representing 
the professional activity concerned, 
held prior to Oct. 1; it being the duty 
of such Nominating Committee to 
transmit on or before Oct. 1 the name 
of one consenting nominee for the Vice- 
Presidency representing the activity. 
During each subsequent year of a pro- 
fessional activity its Vice-President 
is to be nominated by a Nominating 
Committee consisting of four Society 
members, elected at a’stated business 
session of the respective professional 
activity, held prior to Aug. 1, it being 
the duty of such committee to transmit 
on or before Sept. 1 the name of one 
consenting nominee for the Vice- 
Presidency representing the activity. 

Inasmuch as each professional ac- 
tivity Nominating Committee is to 
name one consenting nominee for the 
Vice-Presidency, and not “at least two 
consenting nominees” as_ originally 
proposed, provision is made whereby 
20 or more members entitled to vote 
may constitute themselves a Special 
Nominating Committee of a _ profes- 
sional activity, with the same power 
as that of the annual Nominating Com- 
mittee of the activity. 

In the inaugural year of each pro- 
fessional activity the members of its 
committee would be appointed by the 
Council. 

Replies have been received from 1405 
members as to which of the various 
professional activities they are  in- 
terested in. The Council will consider 
these replies in detail in due course. 

The Council has also outlined a 
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policy, based on the resolution passed 
some time ago by the Sections Com- 
mittee, regarding the matter of making 
Society and Section dues one charge 
of $20 in the case of the Members and 
Associates of the Society. Amendments 
tc the Society and standard Section 
Constitutiors and By-Laws to put this 
policy into effect have not been 
formally proposed because, on account 
of the method of amending the Con- 
stitution of the Society, a change in the 
amount of dues payable by members 
could not be made before the fiscal year 
beginning Oct. 1, 1930, in any event. 

Eighty-five additional applications 
for membership were approved at the 
Saranac meeting. 


Authorized Printing More Papers 


The Council directed that additional 
appropriations should be made to de- 


fray the cost of publishing in THE 


JOURNAL additional text-matter in the 
form of papers presented at meetings 
of the Society and its geographical 
Sections. 

A financial statement as of May 31, 
1929, was submitted. This showed a 
net balance of assets over liabilities of 
$214,498.35, this being $6,381.95 more 
than the corresponding figure for the 
same day of 1928. The gross income 
of the Society for the first eight months 
of the fiscal year amounted to $263,- 
802.51, the operating expense being 









$260,362.32. The income for the month 
of May was $34,670.56 and the operat- 


ing expense during the same month was 
$31,379.97. 





Transportation Committee Plans 


Program for Remainder of Year's Work Considered— 


National Meeting May Be in Toronto 


N ACCORDANCE with the plan ap- 

proved at the meeting of members 
of the Transportation Committee in 
New York City last May, a meeting 
of members of the Operation Subcom- 
mittee was held on Wednesday, June 
26, at the Summer Meeting at Saranac 
Inn, at which a program of five sub- 
jects was discussed and adopted for 
the balance of this year’s work of the 
Subcommittee, and the personnel of the 
Subcommittee, under Chairman A. S. 
McArthur, of the Canadian Section, 
was completed. 

On Thursday a meeting of several 
members of the Transportation Com- 
mittee and a number of guests dis- 
sussed the plans of the Subcommittees 
on Operation and on Maintenance, the 
plans of the latter having been formu- 
lated at the meeting in New York City 
in May. F. K. Glynn, Chairman of the 
Subcommittee on Technical Programs, 
reported that plans are being made 
for the National Transportation 
Meeting next fall, and that these 
include a recommendation that all 
sessions be devoted to technical 
papers rather than that some be 


devoted to Subcommittee reports, as 
has been done previously. It was sug- 
gested that such reports be presented 
at a meeting of the Transportation 
Committee during the Transportation 
Meeting, for discussion and approval, 
and that the reports be presented by 
title only at a session of the open 
meeting. 


Plans for Transportation Meeting 


It was also decided to find out what 
plans can be made to hold the next 
Transportation Meeting in conjunction 
with the Motor Vehicle Section of the 
American Railway Association in To- 
ronto next November. A decision was 
also reached to hold a meeting of the 
Transportation Committee on Oct. 2 
or 3 during the annual convention of 
the American’ Electric Railway Asso- 
ciation at Atlantic City. ; 

A number of other subjects were dis- 
cussed but no definite action was taken 
on them. As progress is made, how- 
ever, the details will be published in 
current issues of THE JOURNAL for the 
information of the transportation and 
uther members of the Society. 


PAST-PRESIDENT H. L. HORNING, CHAIRMAN OF THE RESEARCH SESSION, AND CLARENCE BRUCE, OF THE BUREAU OF STAND- 
ARDS, WITH HIS ACCELERATION-TEST APPARATUS 
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©. Blackwood Murray 


COTLAND has lost a motor pioneer 

in the death of Thomas Blackwood 
Murray, D. Sc., who died in Switzer- 
land, June 10, at the age of 58 years. 
Dr. Murray was compelled by bad health 
to retire from active work five or six 
years ago. Although living for the 
last two years in Switzerland, where 
the climate was thought better for his 
constitution, he has kept in close touch 
with the Albion Motor Car Co., Ltd., 
of which he was chairman and man- 
aging director. 

Dr. Murray, who was the son of a 
well-known architect in the west of 
Scotland, was educated in the Biggar 
Board School; George Watson’s College, 
Edinburgh; and Edinburgh University, 
where he was graduated as a civil en- 
gineer. He obtained practical train- 
ing in the works of two electrical en- 
gineering firms, one in Edinburgh and 
the other in Glasgow. Then he became 
a consulting engineer in his father’s 
office and superintended a large amount 
of work connected with the design and 
erection of electric-light and water- 
power plants. He also engaged in 
original research and patented a water- 
turbine governor, which came into gen- 
eral use all over the world. 

About 34 years ago he began to in- 





vestigate the design and construction of 
electric automobiles. Later he turned 
his attention to the gasoline engine, and 
formed the Albion Motor Car Co., 29 
years ago, in partnership with Nor- 
man QO. Fulton. The new factory of 
this firm, located in Scotstoun, Glas- 
gow, is one of the largest manufactur- 
ing establishments in Glasgow, employ- 
ing about 1800 hands. 

Originally the Albion Company made 
both passenger and commercial vehi- 
cles, but later concentrated on the lat- 
ter. During the war it furnished about 
6000 three-ton motor transport lor- 
ries to the War Office, which is said to be 
a larger number than was supplied by 
any other British manufacturer. It also 
designed an extremely light engine for 
fighting and scouting airplanes. 

Dr. Murray has been an Affiliate 
Member Representative of the Society 
ever since the Albion Motor Car Co. be- 
came an Affiliate Member, in 1917. He 
is survived by a wife, two sons and one 
daughter. 


Frank Burgess 


HE PRESIDENT and_=e general 
manager of the Boston Gear Works, 
Inc., Norfolk Downs, Mass., Frank 
Burgess, died at his home in the ad- 
joining town of Wollaston, on May 
18, aged 69 years. He was a native of 








the Bay State, having been born at 
Natick, April 25, 1860, and was a 
resident of that State during almost 
all of his life. Mr. Burgess attended 
the public schools of Boston and, fol- 
lowing his graduation from the English 
High School, completed his education 
by studying at night. 

In 1879, Mr. Burgess accepted a 
position as a gymnasium instructor at 
the Detroit Y. M. C. A. and the follow- 
ing year became associated with the 
Union Switch & Signal Co. From that 
company he went to the Gamewell Fire 
Alarm Co., of Newton, Mass., but re- 
mained only a very short time. His 
gear work antedates the automotive in- 
dustry, dating back to 1881, when he 
was employed by George B. Grant, 
founder of the Boston Gear Works. 
Subsequently Mr. Burgess became fore- 
man in charge and in 1891 purchased 
the plant, which he developed to its 
present size. Here he designed and 
suprvised the manufacture of gears of 
all descriptions, including bevel drives, 
transmissions, tire-pump gears and 
steering worms and sectors. He also 
invented and patented an adjustable 
worm-and-sector steering device and a 
ball joint. 

Mr. Burgess was elected to Member 
grade in the Society on March 21, 1911, 
and at the time of his death was a 
member of the New England Section. 


Standardization Activities 


(Concluded from p. 88) 





ards Committee, Council and Business 
Session of the Society at the Summer 
Meeting and will be published as an 
S.A.E. Production Engineering Stand- 
ard. 


Head-Lamp Test Specifications 


A JOINT meeting of the Lighting 
Division of the Society’s Standards 
Committee and the Motor-Vehicle 
Lighting Committee of the Illuminat- 
ing Engineering Society was held at 
Saranac Inn on Wednesday morning, 
June 26, to discuss a number of changes 
in the proposed I.E.S. Specifications 
for laboratory approval-tests on dual- 
beam and fixed-beam head-lamps. 
The principal changes discussed and 


accepted by those present, subject to 
approval alsc by those not present, 
were to include provisions that “if 
lamps are not to be used in pairs, they 
shall be tested as used”; that “‘meas- 
urements shall be made at any addi- 
tional points at which limitations are 
set’; and that “the values (in the test 
specifications) are based upon the per- 
formance of the dual-beam head-lamps 
with no loading allowance for the upper 
beam, or of fixed-beam head-lamps with 
the proper allowance.” After discuss- 
ing the suggestion to term the beams 
“driving” and “passing,” it was de- 
cided to retain the original nomen- 
clature, “upper” and “lower” beams 
of light. A sentence was also added 
to the effect that the specifications are 
intended to cover the optical perform- 





ance of present conventional types of 
head-lamp. 

Question was raised in the discussion 
as to what the suggested specifications 
are intended to provide for and how 
they should be used. This led to the 
proposal that when approved they be 
supplemented by a complete explana- 
tion of their interpretation and appli- 
cation, but no definite action was taken 
on this. 

The proposed specifications, when 
adopted, will serve the same purpose 
in the inspection for approval of 
the fixed-beam and dual-beam head- 
lamps that the present specifications 
for laboratory tests printed on p. 120 
of the 1929 issue of the S.A.E. HANpD- 
BOOK do for the conventional adjustable 
type of single-beam head-lamps. 


Personal Notes of the Members 


Commander Wilson’s New Post 


Commander E. E. Wilson, U.S.N., 
has recently been ordered as aide to 
Admiral Louis M. Nulton, Commander 
in Chief of the Battle Fleet and as 
Fleet aviation officer. Commander 
Wilson’s new assignment comes after 
a year and a half of activity as chief 
of staff to the Commander of the Air- 
craft Squadrons, Battle Fleet, whose 
flagship is the new aircraft carrier 
Saratoga. 

Previous to this duty Commander 
Wilson had been in the Bureau of 
Aeronautics, Navy Department, in the 
City of Washington, where he had been 
head of the engine section, in charge 
of aircraft engine development, since 
1924, and latterly as head of the air- 
plane design section of the Bureau. 
His previous naval engineering ex- 
perience included service on various 
United States ships in the capacities 
of engineer officer, chief engineer, air 
squadron engineer and executive officer. 

Commander Wilson, who was elected 
a Service Member of the Society in 
1926, is also a member of the Ameri- 
can Society of Naval Engineers. He 
has written numerous engineering ar- 
ticles and presented two papers at 
National Aeronautic Meetings of the 
Society. These are Naval Air Tactics 
and Aircraft Design, published in the 
October, 1928, S.A.E. JOURNAL, and 
Air-Cooled Engines in Naval Aircraft, 
which appeared in THE JOURNAL for 
September, 1926. Discussions of both 
papers were in subsequent issues. 


Clayton Hill's New Position 


Of widespread interest to the auto- 
motive industry is the recent announce- 
ment of L. Clayton Hill’s new con- 
nection. He has been promoted from 
his position as assistant sales manager 
and chairman of the technical commit- 
tee of the Murray Corp. of America, 
in Detroit, to the vice-presidency and 
general managership of Dietrich, Inc., 
a custom body building subsidiary of 
Murray, also of Detroit. 

Mr. Hill’s automotive experience be- 
gan with the Studebaker Corp. in 1909, 
when he entered the service of the 
corporation as draftsman, subsequently 
being assigned the duties of engine 
designer. He left Studebaker in 1912 
to engage in designing for the Packard 
Motor Car Co. and, in the third year 
of his affiliation with Packard, was ap- 
pointed assistant body engineer, being 
given full charge of the body division 
in 1916. During the World War, as 
airplane engineer, he assumed charge 





of the airplane division of Packard 
and cooperated with the French Avia- 
tion Mission, headed by Captain Le- 
pere. His association with Captain 
Lepere in consulting work was con- 
tinued in 1919, when Mr. Hill ac- 
cepted the position of chief engineer 
and manager of the Franco-American 
Engineering Co. in Detroit. 

In 1920, Mr. Hill came to the So- 
ciety of Automotive Engineers as as- 
sistant general manager. After five 
years of valued service, he resigned 
to take up the duties of automotive 
sales manager in the Detroit district 
for Valentine & Co., and in 1928 he 
went with the Murray Corp. 

The value. of his interest in and sup- 
port of the work of the Society has 





L. CLAYTON HILL 


been immeasurable. He has_ been 
elected to membership on the Meetings 
Committee every year since 1925, and 
has twice served as chairman of this 
committee. He was a member of the 
Metropolitan Section for several years 
and in 1925, when his engineering ac- 
tivities took him to Detroit, he became 
a Detroit Section member. He was 
vice-chairman of his Section during the 
Section administrative year that has 
just drawn to a close and has been 
chosen chairman of the Detroit Sec- 
tion for next year. As editor of the 
Supercharger, the Detroit Section 
mouthpiece, he is an author of en- 
gaging style and the originator of in- 
spiring suggestions. 
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Changes in Buick Organization 


F. A. Bower, formerly assistant 
chief engineer of the Buick Motor 
Co., has succeeded E. A. DeWaters as 
chief engineer. Mr. DeWaters, whose 
ill health forced him to give up the 
post, will continue with the company in 
an advisory capacity. 

Both men have been associated with 
the Buick Company for many years. 
Mr. Bower became connected with it 
in 1919 upon the amalgamation of the 
Weston-Mott Co., of which he was 
chief engineer, with Buick. The fol- 
lowing year he was named assistant 
chief engineer. He became a member 
of the Society in 1912, and his Detroit 
Section membership dates back to the 
year 1917. 

Mr. DeWaters has been affiliated 
with the Buick Motor Co. for 25 years, 
having joined it in the capacity of 
general foreman. A little less than 
two years later he was named assis- 
tant engineer, and in 1919 came his 
appointment as chief engineer of the 
company. 

Ever since becoming a member of 
the Society in 1911, Mr. DeWaters has 
participated largely in its affairs. 
He was elected Councilor in 1919 and 
1920. He has been a member of the 
Springs Division of the Standards 
Committee, and has served four succes- 
sive terms on the Frames Division and 
the Passenger-Car Division of the 
Standards Committee, acting as chair- 
man of the former in 1921. A paper 
on A Car Manufacturer’s Experiences 
with Balloon Tires, which he presented 
at the 1925 Annual Meeting of the 
Society, was published in the March, 
1925, issue of THE JOURNAL. 


Squires Heads Aircraft Company 


John Squires, who has been engaged 
in the automotive field since 1900, re- 
cently resigned as managing director 
of the Chrysler Co. M.B.H., with head- 
quarters at Berlin, Germany, to as- 
sume the presidency of the Kreider- 
Reisner Aircraft Co., Inc., a new sub- 
sidiary of the Fairchild Aviation Corp., 
located at Hagerstown, Md. 

In the course of his engineering ex- 
perience, Mr. Squires has served many 
automotive companies, including the 
Thomas Motor Car Co., at Buffalo; the 
Motor Wagon Co., at Detroit; the In- 
ternational Steam Pump Co. and the 
Lyman Mfg. Co., both of Buffalo; and 
the Signal Motor Truck Co., in Detroit. 
In 1919 he organized in Detroit the 

(Continued on p. 36) 








Applicants Qualified 


AIRHEART, JOHN S. (A) special representa- 
tive, aircraft and industrial accounts, 
Berry Bros., Inc., 211 Leib Street, Detroit. 

ANGELES, MARCIANO S. (J) San 
Pampanga, Philippine Islands. 

BAKER, HENRY G. (M) vice-president, 
signing engineer, Baker Machinery 
Traction Truc-Tor Co., 307-311 
Fourth Street, Des Moines, lowa; 
Baker Machinery Co. 

BAKER, WILLIAM HENRY (M) president, 
consulting engineer, Baker Machinery 
Co., Traction Truc-Tor Co., 307-311 East 
Fourth Street, Des Moines, lowa; (mail) 
Baker Machinery Co. 

BEATTIE, 


Fe rnando, 


de- 

Co. 
East 
(mail) 


GEORGE J. (A) president, Auto 
Electric Service Co., Ltd., 252 Victoria 
Street, Toronto, Ont., Canada. 

BLASER, E. J. (A) partner, general super- 
visor, Factory Motor Car Co., 14th and 
Everett Streets, Portland Ore. 

Butzow, L. J. (M) Geo. D. Whitcomb Co., 
Rochelle, Iil.; (mail) 202 Fourth Street. 


CAWTHORN, CLAUDE Scorr (A) automotive 


equipment manager, Cutten & Foster, 
Ltd., Toronto, Ont., Canada; (mail) 202 
Quebec Avenue. 

CHRISTENSEN, Rasmus, (S M) inspector, 


aeroplane engines, Bureau 

City of Washington, 

1, Landover, Md. 
CompTon, J. C. 


of Standards, 
(mail) R.F.D. No. 


(A) manager, Detroit 


branch, General Motors Truck Co., 
Detroit; (mail) 3925 Vermont Avenue. 
Crist, Russet, A. (M) assistant to vice- 
president, engineering division, General 
Motors Truck Corp., Pontiac, Mich. 
DIETERICHS, FRANK FRED (J) 4822 Balti- 
more Avenue, Philadelphia. 


DRAY, WALTER R. 
manager, 
Chicago; 


DRULEY, 


(M) 
International 
(mail) 76 East 


works 
co. 
Street. 


assistant 

Harvester 
Monroe 
NICHOLAS E. 


(A) territorial 
manager, Wilkening Mfg. Co., Phila- 
delphia; (mail) Box 1749, San Fran- 
cisco. 

DuFry, WILLIAM JOSEPH (M) vice-presi- 
dent, general manager, Big Three, Inc., 
Boston & Maine ‘Transportation Co., 
Trucking Department, North Postal 
Station, Boston. 

DUNDEE, FRED (A) manager, Dundee Auto 


Repair & 
Ore. 


Machine 

; (mail) 223 East Water 

Eppy, Harry C. (MM) traffic 
Board of Public Utility Commissioners, 
State of New Jersey, Newark, N. J.; 
(mail) 1060 Broad Street. 

FERGUSON, ARCHIBALD (F M) 
man, Ricardo & Co., (1927) 
Works, Shoreham-by-Sea, 
land. 


Works, Portland, 
Street. 


engineer, 


chief 
Ltd., 


Susser, 


drafts- 
Bridge 
Eng- 


FLYNN, JAMES W. (A) layout, 


Edward G. Budd Mfg. Co.. 
(mail) 2526 North 


E'RIEDLAENDER, !.. I. 


checker, 
Philadelphia; 
Sydenham Street. 

(M) 


mechanical en- 








The following applicants have quali- 
fied for admission to the Society be- 
tween May 10 and June 10, 1929. 
The various grades of membership are 
indicated by (M) Member; (A) Asso- 
ciate Member; (J) Junior; (Aff.) Af- 
filiate; (S M) Service Member; (F M) 
Foreign Member. 








gineer, Briggs Mfg. Co., Detroit; (mail) 
2625 Monterey Avenue. 
GILLIES, 3REWSTER ALLISON (J) vice- 


president, Grover Loening Co., Inc., 
305 East 46th Street, New York City. 

GOTFREDSON, RoBERT B (M)_ president, 
Robert Gotfredson Truck Co., 3601 
Gratiot Avenue, Detroit 

HALE, H. DupLEY (A) copywriter, techni- 
cal and sales papers, United States Ad- 
vertising Corp., Toledo, Ohio 

HANSEN, GuSsTOF L. (M) _ superintendent, 
Gear Grinding Machine Co., Detroit; 
(mail) 5020 Pacific Avenue 

HEATH, tOBERT LER (A) draftsman, 
Lycoming Mfg. Co., Williamsport, Pa.-: 
(mail) 770 West Fourth Street. 

Hoce, ArRTHUR D. (A) manager, Hoge 
Piston & Ring Co., Inc., 520 East Pike 
Street, Seattle, Wash. 

HOLDER, HERBERT ROGER (M) _ superinten- 
dent, auto-bus department, Montreal 
Tramways Co., Craig Street, Montreal, 
Que., Canada; (mail) 405 Glen Road. 

HoLMEN, ERLING (M) head checker, body 
engineering, Pierce Arrow Motor Car 
Co., Elmwood Avenue, Buffalo; (mail) 
39 Revere Place. 

Hou, Ju Hsun (J) special student, Ford 
Motor Co., Highland Park, Mich.; (mail) 
3425 Roulo Avenue, Fordson, Mich. 

JENKIN, president, Jen- 


WILLIAM G. (A) 

kin-Guerin Oil Co., 1322-1324 
Street, St. Lowis. 

KEEGIN, CuRTIS W. 


Merchant 


(A) sales 


manager, 


shock-absorber division, Continental Mo- 
tors Corp., Detroit; (mail) 7442 Wood- 
row Wilson Avenue. 

Lewis, JoHn B. (A) inspector of bus 
division, Key System Transit Co., 22nd 
and Grove Streets, Oakland, Calif.; 


(mail) 2357 80th 
MACEWEN, PETER 
engineer, General 


Avenue. 


BLYTHE (M) 
Motors of 


chassis 
Canada, 


Ltd., Oshawa, Ont., Canada; (mail) 9 
Quebec Street. 

McCLINTOCK, MILLER (M) research direc- 
tor, Albert Russel Erskine Bureau, Har- 
vard University, Cambridge, Mass. 

McINTOsH, W. RALPH (J) McLaughlin 
Motor Car Co., Ltd., Toronto, Ont., 
Canada; (mail) 394 St. George Street 


100 


MYERS, WILLIAM A., Jr., (A) = assistant 
engineer, E. G. Budd Mfg. Co., 25th and 
Hunting Park Avenue, Philadelphia; 
(mail) 320 Berkly Street. 


NEVINS, Max M (A) member of firm, 
service superintendent, Nevins Auto Co., 
134 West Street, Lawrence, Mass 

NISLEY, JOHN Davip (J) draftsman, de- 
tail, layout, Packard Motor Car Co., 
Detroit; (mail) Apartment 108 1927 
Pingree Avenue. 

PEARSON, GBOFFREY HarRoLp (F M) en- 
gineer, General Motors (Australia) 
Proprietary, Ltd., City Road, South 


Melbourne, 
ROSENBAUM, 


Australia. 


BERNARD (A) president, 


Rosie’s Sales & Service Corp., 105-109 
North Avenue, New Rochelle, N. Y. 
Roy, H. F. (A) Ross Roy Specifications 
Service, General Motors Building, De- 

troit. 

RUBERT, KENNEDY F. (J) Fairchild fellow, 
aircraft engine research, New York 
University, College of Engineering, New 
York City; (mail) Box 186, New York 
University. 

RUTENBERG, DAvip (A) secretary, service 
manager, Manhattan Ignition Corp., 
206 West 68th Street, New York City; 
(mail) 221 West 70th Street 

SAVAGE, Howarp P. (M) general manager, 
Metropolitan Motor Coach Co., 72 
Adams Street, Chicago; (mail) Room 
230, Edison Building, 72 West Adams 
Street. 

SCHORMAN, WILLIAM A P (M) con- 


sulting engineer, British American Oil 


Co., Ltd., 1306 Royal Jank Building, 
Toronto, Ont., ‘Canada 

SCHOWALTER, CLARENCE H (J) student, 
New York University, New York City; 
(mail) 920 Elm Street, West Bend, Wis. 

SMITH, MAYNARD SANFORD (J) mechanical 
draftsman, Ottawa Car Mfg. Co., Ltd., 
Slater Street, Ottawa, Ont., Canada; 
(mail) 159 Percy Street. 

SOUTHERN Paciric Co. (Aff.) 65 Market 
Street, San Francisco; Representative: 


Zabeock, Allen H., consulting electrical 
engineer. 

VICKERS, JAMES FREDERICK (J) layout 
draftsman, Fokker Aircraft Corp.. of 
America, Hasbrouck Heights, N : §. 
(mail) 28 Clark Street, Glen Ridge, 

WELCH, W. HAMLYN (J) electrical en- 


gineer, Chrysler Motor Corp., 341 Massa- 





chusetts Avenue, Detroit. 

WILcox, MILTON SEABURY (M)_ supervisor 
of traffic, New York Edison Co., 130 
East 15th Street, New York City; (mail) 
327 Rider Avenue 

WYER, GEORGE R. (A) manager, engine de- 
partment, Canadian Fairbanks Morse 
Co., Ltd., 28 Front Street, West, 


Toronto, Ont., Canada 


SS ae 


Applicants for Membership 


ALTIER, DONALD, roadman, The Buda Co., 
Harvey, Ill. 

ARNSTEIN, KARL, vice-president in charge 
of engineering, Goodyear-Zeppelin Corp., 
Akron, Ohio. 

AYRES, ARTHUR JAMES, supervision of fac- 
tory transport and tools engineer, Mel- 
bourne Motor Body & Assembly Co., Mel- 
bourne, Victoria, Australia. 

BALLARD, RALPH K., motor equipment in- 
spector, The Texas Co., New York City. 
BARLOUGH, STEPHEN L., president and gen- 
eral manager, Genesee Tool & Die Corp., 

Rochester, N. Y 

BATTEY. ALEXANDER J., A. C. Spark Plug 
Co., Flint, Mich. 

BAUMANN, MILTON, chief engineer, Butler 
Aircraft Corp., Kansas City, Mo. 

Bazin, J. V., storekeeper, Gulf Refining Co., 
Newark, N. J. 

BEALS. ERL VINTON. experimental engineer, 
18 Haviland Street, Boston, 

BLoss, RICHARD R., vice-president and gen- 
eral manager, International Derrick & 
Equipment Co., Columbus, Ohio. 

BowEN, WILLIAM H., mechanical drafts- 
man, California Institute of Technology, 
Pasadena, Cal. 

BRONCKHURST, PAUL F., secretary and man- 
ager, Isotta Motors of Illinois, Inc., Chi- 
cago. 

BRONSON, Bubb. secretary and chief en- 
gineer, Ohio Rubber Co., Cleveland. 

BROUGHAM, HERBERT W., proprietor, Jordan 
Sales & Service Co., Seattle, Wash. 

BROWNELL. WALTER E., manager-treasurer, 
McGill Metal Co., Valparaiso, Ind. 

BRYANT, Mack A., draftsman, Lucey Mfg. 
Corp., Chattanooga, Tenn. 

CAMPBELL, MARK M., inspector, Kinner Air- 
plane & Engine Co., Los Angeles. 

CAPLAN, HYMAN, purchasing agent, auto- 
motive equipment, treasurer, superin- 
tendent of maintenance, The Gray Line, 
Inc., Boston. 

CASTLE, BENJAMIN F., president, Great 
Lakes Aircraft Corp., Cleveland. 

COLLINS, RAY, manager, aviation depart- 
ment, Union Trust Co., Detroit. 

CRAMER, JOHN COWLE, development en- 
gineer, assistant manager, development 
department, Miller Rubber Co., Akron, 
Ohio. 

DAviIs, FRANCIS H., sales and service en- 
gineer, Ross Gear & Tool Co., Lafayette, 
Ind. 

DEMING, HARRY L., assistant to president, 
Pierce Petroleum Corp., St. Lovwis. 

DENNIS, VAN W., transportation methods 
supervisor, Pacific Telephone & Tele- 
graph Co., San Francisco. 

DENT, JOHN ADLUM, head of department of 
mechanical engineering, University of 
Pittsburgh, Pittsburgh. 

DIMMITT, ROBERT WILLIAMS. transport su- 
perintendent, Melbourne Electric Supply 
Co., Ltd., Melbourne, Victoria, Australia. 

D’Yov, JEAN, manager, The Aelium Co., 
Los Angeles. 

ELGIN, BURTON WRAY, Manager, national 
business department, Graham-Paige Mo- 
tors Corp., New York City. 

Frad, William Alfred, mechanic, Service 
Motor Co., Redfield, 8S. D. 

FRITCH, HOWARD F., passenger traffic man- 
ager, Boston & Maine Railroad, Boston 

FULLER, ELMER L., general service man- 
ager, Cadillac Automobile Co. of Boston, 
Boston. 

FULMORE, AUSTEN GILLMORE, foreman, Main 
Street Garage, Yarmouth, Nova Scotia. 
GANZENHUBER, PAUL, body draftsman, Fish- 

er Body Corp., Det oit. 





The applications for membership re- 
ceived between May 15 and June 15, 
1929, are listed below. The members of 
the Society are urged to send any per- 
tinent information with regard to those 
listed which the Council should have 
for consideration prior to their election. 
It is requested that such communica- 
tions from members be sent promptly. 





GARDNER, MAUDE ELSA, associate editor, 
Engineering Index, American Society of 
Mechanical Engineers, Inc., New York 
City. 

GRAHAM, RALPH G., head inspector, Ad- 
vance-Rumely Co., Battle Creek, Mich. 
GODDARD, FLETCHER K., mechanical drafts- 
man, Marmon Motor Car Co., Indiana- 

polis. 

HAWKINS, HARRY, engineer, research, Gen- 
eral Motors Corp. Research Laboratories, 
Detroit. 

HAYES, Ira C., mechanical draftsman, 
Barnes-Gibson-Raymond, Inc., Detroit. 
HEWITT, HERBERT STAYTON, managing di- 
rector, Automotive Engineering Co., Ltd., 

Twickenham, Middlesex, England. 

HERZIG, HENRY ALFRED, checker, Varityper, 
Inc., New York City. 

HILTON, ALBERT B., JR., president, Amer- 
ican Mfg. Co., Dayton Steel Racquet Co., 
Dayton, Ohio. 

Hirst, Harry E., commercial car designer, 
Chrysler Corp., Detroit. 

HOFFMAN, SAMUEL K., mathematician, en- 
gineering department, Lycoming Mfg. Co., 
Williamsport, Pa. 

HOLM-HANSEN, Osmund Lutzow, aircraft 
engineer, Curtiss Aeroplane & Motor Co., 
Garden City, L. I., N. Y. 

HULME, JAMES G., designer and field en- 
gineer, Richmond Air Brake Co., Los 
Angeles. 

HUNSAKER, JOHN F., salesman, 560 Ninth 
Street, San Francisco. 

JASPERT, WILLIAM B., attorney at law, 2211 
Farmers Bank Building, Pittsburgh. 

JOHNSON, ROBERT E., in charge of aero- 
dynamics section, Curtiss Aeroplane & 
Motor Co., Inc., Garden City, L. I., N. Y. 

KAPLOWITZ, HARRY A., principal mechanical 
draftsman, Picatinney Arsenal, Dever, 

KATHIJU, KAM N., technical representative, 
Cook Paint & Varnish Co., Detroit. 

KENT, W. A., supervisor of delivery, T. 
Eaton Co., Ltd., Toronto, Ont., Canada. 

KERNS, F. C., superintendent of lubricating 
sales, The Texas Co., New York City. 

KIMMERLING, F. S., president and general 
manager, Guide Lamp Corp., Anderson, 
Ind. 

Kress, Caro A., owner, C. A. Krebs Oil 
Co., Los Angeles. 

KUNZE, ARTHUR D., secretary, Rubber Man- 
ufacturers Association, Inc., New York 
City. 

LAMoTHE, R. F., experimental research, 
engineering department, Waukesha Motor 
Co., Waukesha, Wis. 

LUKEY, KarRL, checker, body drafting, 
Chrysler Corp., Detroit. 

LUNDY, R. R., supervisor body-planning de- 
partment, The Studebaker Corp., South 
Bend, Ind. 

LYNCH, EARL J., assistant chief inspector, 
body division, Willys-Overland Co., 
Toledo. 


101 


MacCarTHY, JOHN J., president and chief 
engineer, Murray Motor Car Co., Malden, 
Mass. 

Mack, HARLAND W., Oakland, branch man- 
ager, Simplex Piston Ring Co. of Amer- 
ica, Ine., Oakland, Cal. 

MITCHELL, WILLIAM C., lubricating en- 
gineer, General Motors Corp., Detroit. 
Mope, Morris J., automotive department, 
engineer, Shell Oil Co., San Francisco. 


Morr, F. H., JrR., sales manager, Rich Steel 
Products Division, Wilcox-Rich Corp., 
Detroit. 

Myers, T. E., vice-president and general 
manager, Indianapolis Motor Speedway 
Corp., Indianapolis. 

NEWEY, DANIEL H., plant engineer, Thomp- 
son Products, Inc., Detroit. 

PATTERSON, ROBERT G., president and gen- 
eral manager, Piston Service Co. of In- 
diana, Indianapolis. 

PATTERSON, ROBERT JOHN. director of vo- 
cational education, Wilkinsburg Board of 
Education, Wilkinsburg, Pa. 

PETZE, CHARLES LOUIS, JR., research as- 
sistant, Massachusetts Institute of Tech- 
nology, Cambridge, Mass. 

PHILIPPI, HOWARD, draftsman, Fokker Air- 
craft Corp., Teterboro, N. J. 

PRELLER, G. J., branch service manager, 
Howatt & Lee, Inc., Long Island City, 


av. . 


PRICE, EpGar E., sales manager, U. S. L. 
Battery, Ltd., Toronto, Ont., Canada. 


RADTKE, M. WILLIAM, assistant engineer, 
General Motors Corp., Detroit. 


READ, FRANK C., head chemist, Standard 
Oil Co. of Louisiana, Baton Rouge, La. 

RICHARDSON, HOLDEN CHESTER, director of 
engineering, Allied Motor Industries, Chi- 
cago, 

RIDDELL, Ross A., trouble man, Cadillac 
Motor Car Co., Detroit. 


ROGERS, CHARLES, service engineer, Cadillac 
Motor Car Co., Detroit. 


RUMNEY, WILLIAM M., JR., sales, engineer- 


ing department, Timken-Detroit Axle Co., 
Detroit. 


SCHERGER, THOMAS A., laboratory engineer, 
The Studebaker Corp., South Bend, Ind. 


SCHUCKER, OSCAR O., service manager, H. 
F.. Gleason Motors, Inc., Pittsburgh. 

SEALE, SIDNEY COSEMAN, chief machinist, 
United States Navy, Fitzsimons General 
Hospital, Denver, Col. 


SHADOFF, WILLIAM, service manager, R. N. 
Wickett, Inc., Everett, Wash. 


SIME, ADAM WATSON, technical engineer, 
engineer, Imperial Oil, Ltd., New York 
City. 

SINNING, LEwWIs G., manager, purchasing 
and planning, Stearman Ajircraft Co., 
Wichita, Kan. 

STBARMAN, LLoypD, president and general 
manager, Stearman Aircraft Co., Wichita, 
Kan. 

SuczEK, ROBERT, research engineer, Cadil- 
lac Motor Car Co., Detroit. 


UNION O11 Co. of California, Seattle, Wash. 
VAN RIPER, JURIAN WARD, student, Stevens 
Institute of Technology, Hoboken, N. J. 
VAUGHN, FRANK JERAULD, electrician, Gray- 
stone Garage, Detroit Lakes, Minn. 
WAGNER, JOHN C., draftsman, International 
Harvester Co., Springfield, Ohio. 


Wess, JERVIS B., president, Huron Forge 
& Machine Co. and Jervis B. Webb Co., 
Detroit. 


WHITE. CHARLES E., draftsman, Foote 
Brothers Gear & Machine Co., Joliet, IU. 








Notes and Reviews 


AIRCRAFT 


Joint Report on Standardization Tests 
on N.P.L. R.A.F.-15 Airfoil Model. 
Report No. 309. By Walter S. Diehl. 
Published by the National Advisory 
Committee for Aeronautics, City of 
Washington; 20 pp., illustrated. 

[A-1] 

This report contains the wind-tunnel 
test data obtained in the United States 
-on a 36 x 6-in. R.A.F.-15 airfoil-model 
prepared by the British Aeronautical 
Research Committee for international 
trials. Tests were made in coopera- 
tion with the National Advisory Com- 
mittee for Aeronautics at the Bureau 
of Standards, Langley Memorial Aero- 
nautical Laboratory, Massachusetts In- 
stitute of Technology, and McCook 
Field. 

In addition to brief descriptions of 
the various wind-tunnels and methods 
of testing, the report contains an anal- 
ysis of the test data. It is shown that, 
while in general the agreement is very 
satisfactory, there are two cases in 
which it is unsatisfactory. Since the 
lack of agreement in the latter cases 
is probably explainable by errors known 
to be inherent in the methods of deter- 
mining and applying corrections in 
these particular tests, the conclusion 
reached is that the agreement obtained 
is more a matter of technique than a 
wind-tunnel characteristic. 


Pressure Element of Constant Loga- 
rithmic Stiffness for Temperature- 
Compensated Altimeter. Report No. 
310. By W. C. Brombacher and F. 
Cordero. Published by the National 
Advisory Committee for Aeronautics, 
City of Washington; 13 pp., illus- 
trated. [A-1] 
The usual type of altimeter contains 

a pressure element the deflections of 

which are approximately proportional 

to pressure changes. An evenly divided 
altitude scale is secured by using be- 
tween the pressure element and the 
pointer a mechanism which gives the 
required motion of the pointer. A tem- 
perature-compensated altimeter con- 
structed at the Bureau of Standards 
for the Bureau of Aeronautics of the 
Navy Department contained a manu- 
ally operated device for controlling the 
multiplication of the mechanism to the 
extent necessary for temperature com- 
pensation. The introduction of this de- 
vice made it difficult to adjust the 
multiplying mechanism to fit an evenly 
divided altitude scale. To meet this dif- 
ficulty a pressure element was designed 
and constructed which gave deflections 
proportional to altitude; that is, to the 
logarithm of the pressure. The element 
consisted of a metal bellows of the syl- 





These items, which are prepared by the 
Research Department, give brief descrip- 
tions of technical books and articles on 
automotive subjects. As a general rule, 
no attempt is made to give an exhaustive 
review, the purpose being to indicate what 
of special interest to the automotive in- 
dustry has been published. 

The letters and numbers in brackets 
following the titles classify the articles 
into the following divisions and subdivi- 
sions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, En- 
gines; F, Highways; G, Material; H, 
Miscellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Passenger 
Car; M, Tractor. Subdivisions—l, De- 
sign and Research; 2, Maintenance and 
Service; 3, Miscellaneous; 4, Operation; 
5, Production; 6, Sales. 








phon type coupled to an internal helical 
spring designed so as to have a vari- 
able number of active coils. 

This report presents a description of 
and laboratory data relating to the spe- 
cial pressure element for the altimeter. 
In addition, equations that apply gener- 
ally to springs and pressure elements 
of constant logarithmic stiffness are 
developed, including the deflection and 
the spacing between the coils in terms 
of the constants of the helical spring 
and pressure element. 


Drag and Cooling with Various Forms 
of Cowling for a Whirlwind Radial 
Air-Cooled Engine, Part II. Report 
No. 314. By Fred E. Weick. Pub- 
lished by the National Advisory Com- 
mittee for Aeronautics, City of 
Washington; 22 pp., illustrated. 

[A-1] 

This report gives the results of the 

second portion of an investigation in 
the 20-ft. propeller-research tunnel of 
the National Advisory Committee for 
Aeronautics on the cowling and cooling 
of a Whirlwind J-5 radial air-cooled en- 
gine. The first portion, which is re- 
ported in N. A. C. A. Technical Report 
No. .313 and reviewed in the January 
issue of the S.A.E. JOURNAL, pertains 
to tests with a cabin fuselage. The first 
report covers tests with several forms 
of’ cowling, including conventional 
types, individual fairings behind the 
cylinders, individual hoods over the cyl- 
inders, and the new N. A. C. A. com- 
plete cowling, all on an open-cockpit 
fuselage. Drag tests also were made 
with a conventional engine-nacelle and 
with a nacelle having the new complete 
cowling. 
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In the second part of the investiga- 
tion the results found in the first part 
were substantiated. It was also found 
that the reduction in drag with the 
complete cowling over that with con- 
ventional cowling is greater with the 
smaller bodies than with the cabin 
fuselage; in fact, the gain in the case 
of the completely cowled nacelle is 
more than twice that with the cabin 
fuselage. Individual fairings and hoods 
did not prove effective in reducing the 
drag. The results of flight tests on an 
AT-5A airplane, reported in Part I, 
have been analyzed and found to agree 
well with the results of the wind-tunnel 
tests. 


L’Avion, l’Hélicoptére, l’Autogire. By C. 
Martinot-Lagarde. Published in La 
Technique Moderne, May 1, 1929, p. 
257. [A-1] 
A comparative study is made of the 

helicopter, the airplane and that solu- 

tion midway between the two, the Auto- 
gyro. Most of the discussion is de- 
voted to expounding the theory of the 

Autogyro, a number of which are now 

being built in France. 

The helicopter, the author concludes, 
is a relatively slow means of transport, 
of low over-all efficiency and lacks the 
necessary stability. The Autogyro is 
characterized as a real advance from 
the viewpoint of security in flight and 
landing. The prophecy is made that 
the machine of this type will be a prac- 
ticable means of transportation as soon 
as certain research is successfully com- 
pleted, particularly that dealing with 
the lessening of mechanical resistance, 
automatic starting of the autorotation, 
and maneuverability. After setting 
forth some reasons why the Autogyro 
form of construction seems at present 
to be limited to machines of small wing 
span and consequently low power, the 
author indicates certain lines of devel- 
opment which probably will make pos- 
sible the building of larger craft of this 
type. 


Technical Memoranda Nos. 511, 512, 
513, 514 and 515. Published by the Na- 
tional Advisory Committee for Aero- 
nautics, City of Washington. [A-1] 
Translations of the following arti- 

cles have been issued during May by the 

National Advisory Committee for Aero- 

nautics: 

On the Strength of Box Type Fuse- 
lages. By J. Mathar. Translated from 
the 1928 Year Book of the Wissen- 
schaftliche Gesellschaft fiir Luftfahrt; 
11 pp., illustrated. 

Contribution to the Technique of 
Landing Large Airships. Parts I and 
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T is a significant fact that when 

men go upon dangerous missions, 

it is usually Exide Batteries that 
they select to provide dependable light 
and unfailing power. 


In those remote corners of the earth, 
where light and power may mean so 
much, and where the failure of a single 
piece of equipment may be attended 
with serious consequences, these daring 
men of science cannot compromise 
with quality. 


But why compromise with quality 
under any conditions? Especially 
when, in the case of storage batteries, 
Exide quality—the result of 41 years 
experience in building storage batteries 
for every purpose—is available at no 
extra cost. 


Exide 


BATTERIES 


The Electric Storage Battery Co. 
Philadelphia 


Exide Batteries of Canada, Limited, Toronto 
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Il. By O. Krell. Translated from Zeitschrift fiir Flug- 
technik und Motorluftschiffahrt, Sept. 28, 1928; 26 and 29 
pp., respectively, illustrated. 


Technical Report of the 1928 Rhén Soaring-Flight Con- 
test. By A. Lippisch. Translated from Zeitschrift fiir 
Flugtechnik und Motorluftschiffahrt, Feb. 14, 1929; 12 pp., 
illustrated. 


Materials and Methods of Construction in Light Struc- 
tures. By Adolf Rohrbach. Translated from the 1926 Year 
Book of the Wissenschaftliche Gesellschaft fiir Luftfahrt; 
46 pp., illustrated. 


Oll Engines for Aircraft. By P. E. Biggar.- Published in 
Aeronautical Engineering, supplement to The Aeroplane, 
March 27, 1929, p. 483. [A-1] 
The author discusses the advantages of the high-speed 

heavy-oil engine for use in aircraft and gives a brief ac- 

count of the present methods of handling the problem. Re- 
duction of the fire risk and a saving in the cost of fuel are 
named as the principal objectives for adopting the heavy- 
oil engine, while an editor’s note suggests the increase of 
reliability by the abolition of all the electrical apparatus, 

which is so often a cause of engine failure, as another im- 

portant objective. 

Ability of the oil engine to run immediately at full load 
from cold is noted as an advantage for military flying, espe- 
cially in defensive warfare. 

Prediction is made that we can look forward to higher 
brake mean effective pressures and increased r.p.m. with 
engines of small bore, with perhaps the final outcome a com- 
promise type having a compression of about 8 to 1 and 
burning a refined but non-volatile fuel, such as kerosene, 
mechanically injected and using spark ignition. 


Civil Aeronautics. Published by the Government Printing 
Office, City of Washington; 178 pp. [A-4] 
This is a revision of the compilation entitled, Law Memo- 

randa upon Civil Aeronautics, prepared for the use of the 

Committee on Interstate and Foreign Commerce of the 

House of Representatives in 1923 in connection with the 

committee’s consideration of the Air Commerce Act of 

1926. The revision consists principally in additional ma- 

terial setting forth the legislative history of the act, the 

State air-navigation laws, and the Pan-American Convention 

on Commercial Aviation of 1928, and in the omission of the 

annexes and regulations under the International Air-Navi- 

gation Convention of 1919. 

The compilation is comprised of four parts: (a) the text 
of the Air Commerce Act of 1926 and committee reports 
and other materials relating to its legislative history, (6) 
articles and reports, together with two unpublished court 
decisions, relating to legal problems presented by civil air- 
navigation; (c) material relating to State legislation upon 
civil air-navigation, including the text of the uniform State 
aeronautics law and a digest of State regulatory legisla- 
tion; and (d) the text of the two international conventions 
relating to civil air-navigation, which the United States has 
signed but not ratified. 


CHASSIS PARTS 


Safety in Four-Wheel Braking Systems. By Maurice Platt. 
Published by The Automobile Engineer, March, 1929, p. 
107. [C-1] 
The author reviews current braking systems from the 

standpoint of safety in operation, with the hope that his 

presentation will stimulate discussion and engineering prog- 
ress. The first part of the paper describes and classifies 
the brake-operating linkages, including the various types of 
four, five and six-brake systems, and is abundantly illus- 


(Continued on next left-hand page) 
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HERE is something bigger 

and finer connected with 
: Quality Brand Rings than large 
buildings, unexcelled manufac- 
turing facilities and worthiness 
of product. It is the uncon- 
querable QUALITY SPIRIT 
of fair play which governs the 
thoughts, words and actions of 
every executive and employee 
and predominates in all trade 
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THE M°COLLUM-PETERS 
ELECTRIC TELEMETER 
and the 
SOUTHW ARK-EMERY 
AUTOMATIC RECORDING 
TESTING MACHINE 


The McCollum-Peters electric telemeter combines 
in two simple portable pieces of equipment the 
apparatus necessary for recording a dozen primary 
values :—pressure, load, stress, strain, acceleration, 
torque, vibration, impact, displacement, tempera- 
ture, time and equilibrium. 

The BEGGS DEFORMETER, the WHITTE- 
MORE STRAIN GAUGE and HUGGENBER- 
GER TENSOMETER all represent the most up- 
to-date labor saving equipment available. 

All of the above are thoroughly covered in two 
technical booklets now available. All may be seen 
and operated in a demonstration testing laboratory 
at 4th and Washington Ave., Philadelphia, Pa. 


SOUTHWARK 


E 
PHILADELPHIA.PA 





400 Washington Avenue 
PHILADELPHIA, PA. 
Western Representative 


STEEL CITY TESTING LABORATORY 
Detroit, Mich. 
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trated with diagrams of the hook-up. The second section 
considers the loading of the linkage, the stresses and bear- 
ing pressures commonly permitted, and the allied subjects 
of adjustments for wear, lining areas, and provisions for 
bearing lubrication, all of which affect safety in operation. 
The third section deals with front-brake design; arrange- 
ments of the gear concentrated on the front axle, which 
must make allowance for steering movements; and the pro- 
portion of the total braking effort which should be applied 
to the front wheels. Servo-braking, including forms of 
servo-motor and the self-energizing types of brake-shoe, are 
covered in the concluding section. 

A list of the leading car manufacturers supplying the 
British market, showing the system to which each adheres, 
and an analysis giving an idea of the relative popularity of 
these systems at the present time, are appended. The laws 
and regulations in Great Britain relating to brakes is the 
subject of another appendix to this comprehensive paper. 


Kraftwagenfedern und Ihre Werkstoffe. By H. Franz. Pub- 
lished in Der Motorwagen, April 20, 1929, p, 224. [C-5] 


Introducing this discussion of springs and spring mate- 
rial, the author comments on the many factors influencing 
the suspension of a car. He points out specifically how 
much more difficult it is to secure satisfactory springing for 
a light than for a heavy car. This is attributed to two 
causes: the nearer approach to equality of the sprung and 
unsprung weights, and hence the greater similarity of their 
vibration frequencies; and the increased ratio of the pas- 
senger load to the total weight of the car. A table is given 
illustrating the latter point over a wide range of loading 
and car weights. 

Three questions are cited as of paramount importance in 
the development of a spring: first, How long must a spring 
be to afford satisfactory elasticity and at the same time 
maintain the proper relation to the wheelbase?; second, 
Taking into consideration the permissible over-all elas- 
ticity, how great should the specific elasticity be?; and, 
third, How high will the normal stresses be and what over- 
load will rupture the material chosen? 

Taking the subject of materials as his main topic, the 
author lists as possibilities plain carbon-steel, now almost 
completely discarded as automotive spring material, man- 
ganese, silicon, chromium, manganese-silicon, chromium- 
silicon, chromium-manganese, chromium-vanadium and 
chromium-molybdenum steels. 

In his discussion of production methods, he comments 
very favorably on the electric furnace. Recommendations 
are made as to heat-treating, and testing instruments are 
described. 


ENGINES 
Le Réchauffage des Carburateurs. By P. Hardy. Published 
in L’Aéronautique, April, 1929, p, 115. [E-1] 


The first part of this article is devoted to the theoretical 
considerations necessitating the provision of heat for car- 
buretion in aircraft engines. Such questions as the effect of 
altitude, the heat necessary to bring about vaporization and 
the complication introduced by moisture in the air are 
treated. 

Heat may be supplied, the author points out, either be- 
fore the gasoline is vaporized, by heating the carbureter as 
a whole or heating the inlet air, or after vaporization by 
heating the inlet manifold. Two methods of heating car- 
bureters in water-cooled engines are mentioned: by water 
from the cooling system and by the exhaust gas. Car- 
bureters in air-cooled engines can be heated by oil from 
the lubricating system and by exhaust gas. In the former 
case, some sort of supplementary heating is necessary. In 
all engines, the author insists, the inlet manifold should 
be heated. Reference is made to the loss of power due to 
the heating of the inlet air, and various types of carbureter 
design are illustrated. 


(Continued on next left-hand page) 
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Speed without strain. We 
can not emphasize it too 
often. Borg & Beck 
Clutches are the predom- 
inant standard of the in- 
dustry. 







BORG & BECK 


310 SOUTH MICHIGAN AVENUE, 
CHICAGO 


BORG: BECK 


Vv 








21 





























DEPENDABLE 


In the operation of a 
complete and mod- 
ern Felt Cutting 
Plant at Detroit, as 
well as four Felt 
Mills, the American 
Felt Company has 
provided the Auto- 
| motive Industry 
: with an entirely de- 





pendable source of 


supply. Quality, 


uniformity and 








quantity are under 





complete control 





from the raw wool 





to the automobile. 
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Kurbelwellen und Olverschleiss im Verbrennungsmotoren- 
betriebe. By E. Falz. Published in Der Motorwagen, 
April 10, p. 205; April 20, p, 232, and April 30, 1929, 
p. 245. [E-4] 
After investigating jointly the problems of crankshaft 

wear and crankcase-oil deterioration, the author concludes 

that both can be lessened by use of any or all of these 10 

expedients: adequate bearing dimensions, proper lubricating 

systems, suitable bearing metals, careful finish of bearing 
surfaces, thorough filtering of air, oil-filtering, complete 
combustion, high-grade and suitable oils, watching of the 
oil during usage, and economical management of oil usage. 

The increasing heaviness of available fuels, the author 
points out, greatly increases the difficulty of the problem. 

In his discussion, he makes recommendations under each of 

the 10 heads, of particular interest being the results of tests 

showing the temperature and friction generated with vari- 
ous types of bearing metal. Oil reclamation is strongly 
urged. 


HIGHWAYS 


Highway Traffic Analysis Methods and Results. Reported 
by L. E. Peabody. Published in Public Roads, March, 
1929, p. 1. [F-1] 
In this article the author sets forth the purpose, meth- 

ods, and value of traffic surveys. He points out that all 
States are faced in varying degree with the same situation 
—an insufficiency of revenue to meet the needs of increasing 
traffic as rapidly as they should be met. All, therefore, 
have in common two problems to solve: (a) the setting up 
of a plan of improvement adjusted to the State’s financial 
resources, which ultimately will meet traffic requirements; 
and (b) the establishment of an order of priority among 
the numerous improvements that must be made. 

To develop a plan of improvement which will recognize 
and provide for future traffic needs, recent surveys have 
been undertaken by the Bureau of Public Roads in coopera- 
tion with the highway departments in several States. In 
planning the surveys, the methods were designed to supply 
a maximum of information which would form the basic data 
for solution of the various problems at a minimum of ex- 
pense. 

The discussion and recommendations contained in the re- 
port are based upon the Bureau’s experience with traffic sur- 
veys in Connecticut, Pennsylvania, Maine, Ohio, New Hamp- 
shire, Vermont, Cook County, IIll., and the regional area of 
Cleveland. 


Comparative Study of the International Highway Traffic 
Conventions and the Uniform Vehicle Code of the United 
States of America. Submitted to the Pan-American Un- 
ion by the Pan-American Confederation for Highway 
Education, 1929; City of Washington; 48 pp. [F-4] 
The Sixth International Conference of American States, 

which met at Havana in 1926, recommended that the Sec- 

ond Pan-American Congress of Highways, to be held at Rio 
de Janeiro, 1929, formulate (a) the basis of a convention 
for the international regulation of automotive traffic be- 
tween countries that are members of the Pan-American 

Union, and (b) a uniform vehicle law, both to be trans- 

mitted through the Pan-American Union to the member 

States. 

To facilitate the discussion of these matters, the Pan- 
American Confederation for Highway Education has, with 
the cooperation of the United States Bureau of Public 
Roads, undertaken the collection and preparation of avail- 
able data to be presented to the Congress. This material 
consists, for the chief part, of a tabular comparison of the 
Uniform Vehicle Code proposed for use in the United States 
with the International Traffic Conventions prepared at Paris 


(Continued on next left-hand page) 
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Bumpers . . and Beauty 


“You surely have good taste, Helen! 
It’s reflected in that swanky bumper 
you have there.” 


“You do say the nicest things, Jim 
—but the bumper came with the 
car. It’s a C G and it’s just as safe 
as it is beautiful.” 
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in 1926. This comparison of the two codes was made to in- 
dicate, first, to what extent the United States Code would 
meet the provisions of the International Code, and second, 


MAKE bearings 
to indicate to what extent, if any, the International Code 


‘permanently’ 
; seems to be lacking in essential provisions which might be 
OIL TIGHT with— set forth in the United States Code. 


MATERIAL 


A Vapor-Pressure Chart for Hydrocarbons. By Hal B. 
Coats and George Granger Brown. Published in Uni- 
versity of Michigan Engineering Research Circular Se- 


Babbitt 


tip ries, No. 2, December, 1928; 17 pp., 1 chart. [G-1] 
type This circular is reprinted with few changes from the Pro- 
ceedings of the Seventh Annual Convention of the Natural 


Gasoline Association of America, 1928, p. 59. An essential 
plot showing the variation of the constants in the vapor- 
pressure equation with pressure is omitted, and the original 
data on the various hydrocarbons are unfortunately not re- 
produced. The section on isomeric hydrocarbons has been 
somewhat enlarged. 

A review of a number of the well-known vapor pressure- 
temperature relations is given and brief statements made 
regarding their inaccuracies. The theoretical Clausius- 
Clapeyron equation relating vapor-pressure and tempera- 
ture in the form of a differential equation suggests pressure 
as the natural dependent variable, and many of the vapor- 
pressure relations have been formulated on this basis. 
Coats and Brown empirically adopt the alternative and 
make temperature the dependent variable. At each con- 
stant pressure the corresponding temperatures of the hy- 
drocarbons in the normal paraffin series are related to the 
respective*boiling-points at 1 atmosphere by means of a 
series formula involving three terms. The constant in 
each term is a function of pressure and is not given ex- 
plicitly but is read from a plot, which is omitted in the cir- 
cular. By means of the temperature relation and the plot, 
a chart was constructed for the simpler normal paraffins 
from propane to heptane. Lines for a number of hydrocar- 
bons of other series were also inserted. It is claimed that 
the chart is accurate to 0.5 deg. cent. (0.9 deg. fahr.). Its 
wide temperature and pressure-range make it useful in con- 
nection with many of the problems of the petroleum indus- 
try. 

The utility of the circular could have been materially in- 
creased by the reproduction of the original data on the 
hydrocarbons, thereby making available under one cover in- 
formation scattered throughout the literature. 


NAS ETS NAL 


| Double Action ~ Non-Curling 


Surely the good will of the owner is worth the small 
cost of a few shims, when these shims indirectly 
make the motor run better, last longer, use less oil, 
and cost less to service. Higher oil pressure makes 
high-compression motors run better and last longer. 
NATIONAL Double-action Non-curling SHIMS (Babbitt 
tip type) facilitate higher oil pressure, » he make bearings 
completely and ‘permanently’ OIL TIGHT —360% of bearin 
surface full length of bearing, no gaps at bearing en 
through which oil can escape, no danger of tips breaking 
off or coming loose because they are cast on the main shim 
leaf. NATIONAL Shims also prevent bearings losing their 
adjustment, they do not compress under bolt pressure, layer 
on layer of hard brass, nothing between. Leaves already 
separated for quicker, easier service adjustments. Submit 
blueprints for prices. Designs and suggestions by our 
Engineers upon request. 


Corrosion Embrittlement of Duralumin VI. The Effect of 
Corrosion, Accompanied by Stress, on the Tensile Proper- 
ties of Sheet Duralumin. Technical Note No. 305. By 
Henry S. Rawdon. Published by the National Advisory 
Committee for Aeronautics, City of Washington; 26 pp., 
illustrated. [G-1] 
This report is the sixth in a series covering the results of 

tests to determine the permanence of light aluminum alloys 
of the duralumin type for use in aircraft construction. Not 
only is it desirable to know the corrosion behavior of ma- 
terials, as determined for ordinary circumstances, but also 
how and the extent to which this behavior is affected by 
stress or other conditions that may be imposed upon the 
materials in service. It is with this aspect of the corrosion 
problem that this report is concerned. 


1. Unit (laminated type) shims 2. Babbit-faced shims 
3. Steel shims 4. Steel bronze-faced shims 5. Steel liners 
6. Copper liners 7. Brass liners 


NATIONAL MOTOR BEARING CO., Inc., Mfrs. 


Detroit .... 2720 Union Trust Bidg. 
Waukegan, Ill. ........... 444 Genesee St. 
indianapolis, Ind. ....Merchants Bank Bldg. 
New York City. 347 Madison Ave. 
San Francisco, Cal.....460-470 Natoma St. 


Curves Showing Column Strength of Steel and Duralumin 
Tubing. Technical Note No. 306. By Orrin E. Ross. Pub- 
lished by the National Advisory Committee for Aeronau- 
tics, City of Washington; 12 pp., illustrated. [G-1] 
The column strength-curves which form a large portion 

of this report are intended to simplify the method of de- 

termining the size of struts in an airplane structure when 
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135 manufacturers use Stromberg 
carburetors as standard equipment. 
This impressive list, shown here, con- 
tains representative firms in every line 
of industry where motors are used. 


These firms KNOW that Stromberg 
superior performance is the result of 
the highest type of carburetion en- 
gineering, the finest workmanship, 
the best materials procurable. 


They recognize real merit and are 
willing to pay for it. 
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Here is a partial list of manu- 
facturers using Stromberg 
Carburetors as standard 
equipment: 


AUTOMOBILES 
Chrysler Corp. 
Continental Motors Corp. 
Cunningham Son & Co 
Dodge Bros. Corp. 
(Lincoln) Ford Motor Company 
H. H. Franklin Mfg. Co. 
Hupp Motor Car Corp. 
Jordan Motor Car Co. 
Locomobile Co. of America, Inc. 
Marmon Motor Car Co. 
Peerless Motor Car Co. 
Pierce-Arrow Company 
Sayers Scoville Co. 
The Studebaker Corp. 


AIRCRAFT 
Aircraft Engine Corp. 
The Alliance Aircraft Corp. 
Allison Engineering Co. 
American Cirrus Eng. Co. 
Axelson Machine Co. 
Continental Motors Corp. 
Curtiss Aero & Motor Co. 
Fairchild Caminez Eng. Corp. 
Kinner Airplane & Motor Corp. 
Lambert Aircraft Co. 

(formerly Velie Motors Corp.) 
LeBlond Aircraft Engine Co. 
Lycoming Motor 
MacClatchie Manufacturing Co. 
Michigan Aero. Engine Corp. 
Navy Department 
Pratt & Whitney Aircraft 
O. E. Szekely Corp. 

War Dept.—Air Corps 
Warner Aircraft Corp. 
Wright Aero Corp. 


MARINE 
Consolidated Ship Bldg. 
Sterling Engine Co. 


TRUCKS, TRACTORS 
The Autocar Company 
Brockway Truck Co, 
Graham Bros. 
Indiana Truck Corp. 
International Motor Co. 
International Harvester Co. 
Maccar Truck Co. 
Minneapolis Steel & Mach. Co. 
Minneapolis Threshing Machine Co. 
Sanford Motor Truck 
Schramm, Inc. 
Selden Truck Co. 
Stewart Motor Corp. 
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STROMBERG MOTOR DEVICES CO., 58-68 E. 25th Street, CHICAGO 
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etter and cheaper”’ 


than machine screws... 


And the maker of this valve grinder 
makes easier, quicker assemblies with 
Hardened Metallic Drive Screws 


Machine screws were formerly used for fasten- 
ing the cover plate to the body of the Prompto 
Valve Grinder. A test proved that Hardened 
Drive Screws offered a better and cheaper way. 


The adoption of these unique Screws, which 
cut their own thread in the material as they 
are hammered into a drilled hole, eliminated 
slow and costly tapping formerly necessary. 
Now, unskilled workmen make the assembly— 
quicker as well as cheaper. And scrappage 
resulting from stripped and crossed threads 
was eliminated along with tapping. 


More than 20,000 manufacturers have tested 
and adopted Hardened Drive Screws for mak- 
ing permanent fastenings to iron, brass and 
aluminum castings, steel, Bakelite, etc. Hun- 
dreds of applications prove the security of as- 
semblies made with these Screws. 

Put these Screws to a test on your work. De- 
scribe your assemblies—we will send samples. 


PARKER-KALON CORPORATION 
198-200 Varick Street, New York, N. Y. 


Distributed in Canada by 
Aikenhead Hdw., Ltd., 19-21 Temperance S8t., Toronto 


PARKER-KALON 


HARDENED METALLIC 


DRIVE. SCREWS | 


CI ees 


For Making Fastenings to Iron, Brass 


aha! 


i Aluminum Castings, Steel, Bakelite, etc. 
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the load in the member is known and to simplify the check- 
ing of the strength of a strut, knowing the size and length. 

According to the author, computations which were neces- 
sary with the use of the old-fashioned method of strut de- 
sign are eliminated; no straight-edge is needed to connect 
points, as in the case of the nomographic charts; no refer- 
ence need be made to tables to ascertain the limiting length 
of a strut, as the curve for each size of strut is complete 
in itself through the range of long and short columns. 

The idea of plotting column strength-curves in this way is 
not new, but it was not until recent years that standard 
sizes of tubing were decided upon, and to compile a family 
of curves for every known size would be a tremendous task. 


MISCELLANEOUS 


Industrial Explorers. By Maurice Holland with Henry F. 
Pringle. Published by Harper & Brothers, New York 
City; 347 pp., illustrated. [H-1] 
It has been said, and rightly, that “This book does for 

science in industry what De Kruif did in his Microbe Hunt- 

ers for science in medicine.” The portrayal of the men and 
their work in this volume form as romantic and adventurous 

a story as any tale from the days of old. 

Industrial explorers are the research workers on the 
frontier of industry. The American army of research work- 
ers numbers about 30,000 and is kept in the field at a cost 
of nearly $500,000 per day. Equipped with the facilities 
of more than 1000 laboratories, this army is advancing the 
industrial frontier by creating new industries, developing 
new processes, lowering production costs, and stemming the 
tide of foreign competition in the battle for markets in 
every corner of the world. 

Nineteen eminent leaders in the field were chosen by Mr. 
Holland and, in spite of the scientist’s distrust and innate 
distaste for personal publicity, these men were at length 
induced to cooperate in this presentation of their work 
and portraits of themselves. These hitherto untold stories 
should appeal to many classes of readers, although the 
college student, pondering a career, was especially in the 
mind of the authors in preparing the book. 


L’Accélérographe Puica-Keraval et Ses Applications. By 
Keraval. Published in Journal de la Société des In- 
génieurs de l’Automobile, March, 1929, p. 578. [H-1] 
The carrying out of an interesting research project, the 

design of the Puica-Keraval accelerograph, is here traced. 

Fundamentally, the instrument is based on the idea of 
measuring acceleration by the pressure exerted by a mass 
on a support. The author likens this conception to a train 
traveler who, leaning against a rigid seat-back, registers 
on it, without producing any relative motion, a pressure 
varying with the train’s motion in starting and stopping. 

In developing from this idea an instrument capable of ac- 
curately measuring accelerations of the order found in 
automobile driving, the designers encountered many diffi- 
culties. Their method was to test each new trial instru- 
ment on a table-top mounted on a spring, the movement of 
which could be measured and its accelerations calculated. 
After much painstaking effort and the building of a num- 
ber of experimental devices, an instrument was perfected 
that is capable of measuring and recording accelerations to 
within 2 per cent of the calculated values. This accelero- 
graph was used exclusively by the jury in charge of awards 
in the competition of springs and shock-absorbers organ- 
ized by the City of Paris. 

In addition to telling the story of the development of the 
Puica-Kereval device, the author discusses the general the- 
ory of accelerometers and gives some graphs obtained with 
his instrument in the measurement of vertical and hori- 
zontal accelerations in automobiles and vibrations engen- 
dered in buildings by the passage of heavy vehicles. 


(Continued on next left-hand page) 
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AUTO-LITE’S reputation for quality is the 


result of using only finest 
materials and workman- 
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The Sign of Auto-Lite For 18 years one dominant 
vice — 4 national e 
protection for car and thought has motivated Auto- 


truck owners. 


Lite production—to build the 
finest quality into every Auto- 
Lite unit. 

Experienced Auto-Lite engi- 
neers and master craftsmen 


a 


. A. E. JOURNAL 


UALET 





have worked together—their 
efforts have produced high 
quality, which has long been 
recognized throughout the 
entire world. 


This policy has been an impor- 
tant factor in making Auto-Lite 
the world’s largest independent 
manufacturer of starting, 
lighting and ignition systems. 
Tue ELectric 
Avuto-Lire Company 
Office and Works: Toledo, O 
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Universal Joints by MECHANICS 


For custom-built automobiles, where each part must 


pass an unusually rigid inspection, the “Oil Tight— 
Oil Lubricated” features of the MECHANICS 
UNIVERSAL JOINT make it the choice of manu- 
facturers who insist on mechanical perfection. ‘They 
have learned to rely on MECHANICS for the long, 
satisfactory service demanded of every part by the 
users of their cars. 


Because several manufacturers of large volume pro- 
duction cars also use MECHANICS UNIVERSAL 
JOINTS, the unit cost in our plant is surprisingly 
low. We will be glad to quote on your requirements 
—probably effecting a saving for you. 


Use Our Engineering Service When 
Planning New Models 


Our engineering department is at your service to 
assist in solving your universal joint problems. Call 
on us when planning new models. This service is 
offered you without obligation. 





“Built as Only 
Mechanics 
Can Build” 


Mechanics Universal Joint Company 
ROCKFORD, ILLINOIS 


Sales Representatives Export Representatives Foreign Representatives 


C. A. 8. Engineering Co., Benjamin Whittaker, Inc., Benjamin Whittaker, Ltd., 
5-139-140 General Motors Bidg., 114-118 Liberty St., Aldwych House, Aldwych, 


Detroit, Mich. New York, N. Y. London, W.C.2, England 
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Etude Critique sur l’Interchangeabilité et la Normalisation 
des Ajustements. By L. Graux. Published in Le Génie 
Civil, May 4, 1929, p. 425. [H-1] 
At its meeting in Prague in October, 1928, the interna- 

tional convention on standardization took two actions. 

First, it indorsed the idea of an international system of fits 

and tolerances, and, second, it appointed a subcommittee 

representing the five nations making up the conference— 

France, Switzerland, Sweden, Germany and Czecho-Slovakia 

—to formulate such a system. 

The present article sets forth considerations that probably 
will come before the subcommittee and discusses the sub- 
committee’s probable action. It lays down the principles 
that should be observed in such standardization and ex- 
amines critically the two leading European systems, the 
D.I.N. of Germany and the L.B. of France, to determine to 
what extent they conform to these principles. 


Der Aufbau der Deutschen Automobilindustrie. Published 
in Der Motorwagen, March 20, 1929, p. 157. [H-5] 
German automobile production has increased by almost 

300 per cent in the last four years. Although to state the 
actual quantities (56,526 passenger and commercial vehicles 
in 1925 and 149,600 in 1928) robs this statement of some 
of its impressiveness, the growth is interesting to note, 
as is also the close parallelism between the general indus- 
trial development in Germany and in this Country. 

In Germany, as here, the trend has been toward com- 
mercial consolidation, the number of passenger-car manu- 
facturers decreasing from 65 in 1925 to 23 in 1928. The 
annual average production per firm has increased from 604 
in the former year to 4700 in the latter. At the same 
time, the number of different types of car has dropped 
from 90 to 45. An exception to the general trend is seen 
in the case of commercial vehicles, the number of types 
having been increased in the effort to meet the varied needs 
of users. 

Other interesting figures are given in this article, which 
pictures statistically the growth of the German automotive 
industry. 


MOTORCOACH 
Omnibus Lighting and Starting. By J. W. Houghton, Pub- 
lished by the Fanfare Press, London, 49 pp. [J-1] 


The relative merits of the third-brush-system dynamo 
and the compensated-voltage dynamo are discussed and the 
more general adoption of the latter system for motor-cars 
and motorcycles in England is urged by the author. Ac- 
cording to the text, more than 80 per cent of the omnibuses 
operating in England are fitted with the constant-voltage 
dynamo, although less than 1 per cent of the motor-cars or 
motorcycles have this system installed. Interior lighting 
and head-lamps are also briefly considered. 


The Guy Six-Wheel Omnibus Chassis. Published in The 
Automobile Engineer, March, 1929, p. 98. [J-1] 
The chassis described in this article was specially de- 

signed for double-deck omnibuses having a seating capacity 

for 56 to 72 passengers. It is fitted with a six-cylinder en- 
gine of the characteristic Guy design, which has for many 
years employed inclined valves and inclined cylinder-head; 
and the rear arrangement consists of a four-wheel rear 
bogie mounted on double cantilever springs. This can be 
readily removed as a unit for overhaul. A feature of the 
chassis design is its suitability for various types of body. 

Alternative frame lengths, driving positions, engine sizes, 

and so forth are, according to the author, obtainable with 

a minimum of change-over. Another feature of special 

interest is the method of mounting the subframe carrying 

the power unit and gearbox, which is so arranged that 
should the main frame become badly distorted by accident, 
or when one wheel is raised a considerable height, the sub- 


(Continued on next left-hand page) 
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nS2St 
that your car 


| be 
HOUDAILLE 


equipped 





Houdailles are not in the experimental stage. 
because * * They are the result of 27 years of experience in 
building the hydraulic shock absorber which is now the 

world's standard of comparison. 


because « « Houdailles are easy to adjust. 





; because Houdaille’s double or balanced piston assures 
> These X-ray views show the automatic replenishing valve, air vents ee supreme riding comfort for years. 
and the reservoir which holds a reserve supply of fluid and elimi- : : 
J nates the need of packing the instrument against high working b Houdaille Ss patented reservoir automatically re- 
4 pressures. The one moving part of the Houdaille instrument is the CCHAUSE ee plenishes the fluid in the working chambers. 
double or balanced piston. With pressure chambers on both sides 
of the shaft, side thrust is neutralized and wear is reduced to the Houdaille’s atented air vent allows the esca 
absolute minimum. because ee 4 i. P : 
of gas and air from the working chambers. Fluid 
eee mixed with air or gas changes viscosity and in a hy- 
2- draulic shock absorber causes loss of resistance. 
A ‘ ; 
“ because Houdailles have been selected om merit by the 
Ly * * engineers who build Lincoln, Pierce-Arrow, Cun- 
d; ningham, Stearns-Knight, Jordan, Ford, Nash Advanced 
ar Six, Chrysler Imperial, Studebaker President, Graham- 
be Paige and many European cars. 
he 
ly. As specialists in riding comfort, Houdaille Engineers are at your service. 
ah, HOUDE ENGINEERING CORPORATION, BUFFALO, N., Y. 
ith 
ial 





nat 
rt The Houdeille Hydraulic double acting shock absorber is frequently imi- 
- 


* 
sated in appearance. To avoid disappointment, identify the genuine How- Hydraulic 


' ille by the name stamped on each instrument —HOUDAILLE, Mana- P SHO CK ABSORBERS 
factured by HOUDE ENG. CORP. Double -Acting 
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frame remains in alignment. As a consequence, no torsional 
strain is transmitted to the crankcase or gearbox, and there- 
fore there is no tendency for either the clutch or change- 
gear mechanism to suffer. 

The numerous distinctive features are described in de- 
tail and accompanied by a wealth of photographs and dia- 
grams. 


ST ORT TI TAPE TE, 





PASSENGER-CAR 


Il ADAC-Gebrauchswert-Priifung. By W. E. Fauner. Pub- 
lished in Der Motorwagen, May 10, 1929, p. 277.  [L-1] 





The regulations for the second, or 1929, car tests to be 
carried out by the ADAC (National German Automobile 
Club) are here set forth. The object of these tests is to 
give the prospective car owner information that will assist 
him in making his purchase and to the manufacturer some 
standard by which to judge the quality and appeal of his 
product. In formulating the methods of rating, an effort 


This is 


certain 





has been made to indicate the performance obtained in re- 





‘ * | turn for the money invested. 
The years of experience : All cars entering the contest are assigned to a certain 
that have gone into the _ class and graded within their classification. Various points | 
- || on which ratings are given are grouped into divisions, the 
reputation of Interstate { first covering the money expenditure, the second, perform- | 
ance. The cost of the car, its insurance rating, reliability, 


Alloy Steels is your as- ' |) and fuel cost are the items noted in the first division. In 

*, | the second section are ratings on its acceleration from a 
standing. start, minimum speed, acceleration in direct speed, 
braking ability, maximum speed over a long distance, maxi- 
mum speed over a short distance, hill-climbing performance, 
ease and efficiency of starting, and what is termed “personal 
comfort,” which includes, besides riding-qualities, such | 


surance of the constant 
quality that will go into 
every ton of steel that 
Interstate makes for you. 


points as the minimum turning circle and ground clearance. 
Comments are made on last year’s tests, the various 


rating items and their object are explained, and the test 





INTERSTATE IRON & STEEL CO. L - methods to be used are described. 
. 3 104 South Michigan Avenue + Electrical Trouble Shooting on the Motor Car and Air- 
: CHICAGO F plane. By A. H. Packer. Published by A. H. Packer, 


Chieago; 531 pp., illustrated. [L-2] 
Open Hearth Alloy Steel Ingots, 
Billets, Bars, Wire Rods, Wire, 
Nails, Cut Tacks, Iron Bars and 
Railroad Tie Plates 


This is an enlarged and revised edition of the book, Elec- 
trical Trouble Shooting on the Motor Car, published in 1926. 
The section on airplanes has been added with an eye to the 
future, when automobile mechanics may be called upon to 
render airplane service, and to give a better understanding 
| of the underlying principles of ignition, starting and gen- 
4 erating systems of airplanes. 


i 

z | 2 The fundamentals in the construction of the starter, gen- 
/. § erator, magneto and other electrical units of the motor-car 
nterstate * | and airplane are set forth in a simple, direct style, and 
_ practical problems in maintenance of the electrical equip- 





ment are thoroughly covered. The numerous illustrations 


_| which contribute to the clarity of the descriptions and the 
- © question summary at the close of each chapter make the 

0 ee 5 *. volume especially acceptable as a textbook in automotive 
* § schools. 


Operating Cost Statistics of Automobiles and Trucks. By 
T. R. Agg and H. S. Carter. Bulletin 91, Engineering Ex- 
periment Station, lowa State College, Ames, Iowa; 51 pp., 
illustrated. [L-4] 


The report deals primarily with the cost of operation of 
automobiles and trucks as reported by the owners. The 
reported costs of operation are tabulated, summarized and 
analyzed with a view to showing the average cost of opera- 
tion of certain arbitrarily chosen classes of automobiles 
which are assumed to be of about the same weight. 

On the basis of the automobile operating costs included 
in this report and the various researches referred to in 


District Offices: 
NEW YORK-—S52 Vanderbilt Avenue 
DETROIT — Washington Boulevard Building 
MILWAUKEE-—First Wisconsin Nat’! Bk. Bldg. 
ST. PAUL—Merchants National Bank Building 
ST. LOUIS—International Life Building 
KANSAS CITY—Reliance Building 
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PROTECTION WITH PROFIT 


PIERCE GOVERNORS 


for Smooth Regulated Power 


Throughout the automotive industry the PIERCE 
GOVERNOR is recognized as the outstanding 
leader. It is used as standard equipment and rec- 
ommended by more manufacturers than any other 
governor. 


As engineers you recognize the protection and 
economy, as well as the greater efficiency of scien- 
tifically governed power. 


The PIERCE GOVERNOR is 





used as standard equipment cn The PIERCE GOVERNOR prolongs the life of 
trucks, buses, loaders, conveyors, the engine—and all moving parts; it saves on re- 
power shovels, air compressors, arc placements and repairs; cuts fuel and operating 
welders, paving machines, and costs; prevents accidents caused by overspeeding. 
other industri i ; i 

. | aed" ar dake On industrial equipment the PIERCE prevents 

absolutely fool-proof. racing and stalling when power loads are suddenly 


applied or released; prevents wasted power; saves 
, unnecessary strain and wear. 
| 


_ | The SISSON Automatic CHOKE 


Eliminates Hand Choking and Seasonal 
Carburetor Adjustments 


This new device, produced during the past year 
“4 for the Model “A” Ford has met with such wide- 
spread acceptance that a number of leading manu- 


ro) 





4 facturers of motor cars are now considering it for 

1 standard equipment. Models for practically all 

- cars will be announced soon. 

ir 

id The SISSON AUTOMATIC CHOKE makes 

a hand choking as obsolete as hand cranking. Pre- 

ne vents diluted oil from excessive choking; no for- 

ne getting to replace the choke; no flooded carbure- When_ you step on the starter 

- tors; no seasonal carburetor adjustments. the SISSON automatically 
i chokes the carburetor air inlet in 
proportion to temperature ¢ a 

Sy * gine and atmosphere. en 

“ the starter is released the choke 

Pierce Governor Company is released also. A ben se 

] ; controls air opening after engine 

4) W orld’s Largest Governor Builders starts always giving as lean a 

of gas mixture as temperature of 

he ANDERSON, INDIANA engine will permit. 

nd 

-a- 


les 


:| Prerce. 
for Automatic 





<Overnors 
IG <a Control 
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At your 
finger tips... 


Danly die makers’ supplies 


Yes, indeed, a complete line 
of die makers’ supplies at your 
finger tips . . . practically with- 


icles in reach . . . on the “spur of 


Leader Pins ang t’¢ Moment”... available im- 
Bushings mediately from stock from 


Cap and Set 
Screws 


nearest warehouse when you 
use the Danly Catalogue! 


t Stripper Bolts 

Pressure Pad, 
Stripper Plate, 
Knock-out 


You are making dies and 

Kno stampings under needless diffi- 
anneal : culties, burdening yourself with 
at unnecessary expense, if you 
still make what you can buy 


Bolster Plates 









responsible for tooling up, 
making of dies or stamp- 
ings. You certainly need 
the new Danly Catalogue 
. . . the standard reference 
book among over 14,500 
designers, and production 
executives. There is no 
charge. Send for your copy. 


t from Danly at a saving of 20 
| to 50%. Savings in use are 
‘ vastly greater. Ask for the 
facts. 

Send for this book . . . if 
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DANLY MACHINE SPECIALTIES, INC. 


2104-2130 SOUTH 52ND AVENUE,CHICAGO. 


LONG ISLAND CITY, N.Y. 
36-12 34% STREET 
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the bibliography, an estimate is given showing the approxi- 
mate relative cost of operation of automobiles on high, in- 
termediate, and low-type road surfaces. 

It appears from the statistics that the average cost of 
operating an automobile throughout the year on all ‘sorts 
of roads and under the usual weather conditions varies, ac- 
cording to the weight of the vehicle, from about 6 to about 
9.5 cents per mile, and that the cost for individual automo- 
biles may be slightly lower or very much higher. The fig- 
ures show an increase in operating cost on poorer roads. 

The statistics of truck operating costs give a good deal 
of information concerning cost of gasoline, oil, tires, and 
maintenance, but are incomplete as regards the other items 
of cost. 


L’Influence des Facteurs Psychologiques sur la Construction 
Automobile. By H. G. Laignier. Published in Journal 
de la Societé des Ingénieurs de l’Automobile, March, 1929, 
p. 599. [L-6] 
Three rules for successful automobile designing are laid 

down by the author, who is vice-president of the association 
of French automobile dealers, in this semi-humorous address 
before the French society of automotive engineers: First, 
adhere rigidly to the style of today, and, if possible, antici- 
pate the style of tomorrow; second, adopt a design that will 
go out of style completely and abruptly in two or three 
years; and, third, build a car to serve not only the first but 
the second, third and fourth buyer. To this end the chassis 
should be strongly constructed and designed to the greatest 
possible extent along standard lines, to lower the cost of 
manufacture and facilitate repairs. However, each year 
should see the introduction of some new style detail,-to 
serve as a selling argument. 

To the selling agencies of the industry he recommends 
widespread publicity, exciting the desire to buy and to this 
end exploiting all human feelings, particularly vanity, the 
use of fairs as demonstration grounds and the advocacy of 
lower taxes. 

An important outcome of this address will be, probably, 
a closer drawing together of the technica! and sales 
branches of the industry, since the author accepted an in- 
vitation to report periodically to the engineers the prevail- 
ing opinions of car users and their style preferences. 





HAVE You A 
NEW ADDRESS? 


If you have moved 
please notify the 
office of the Society 
so that you will not 
miss an issue of 
your Journal. 


2 aed 


——— ee - 


July, 1929 Ss. A. E. JOURNAL 33 


For Longer Life in Bushings 
and Gears 


Use 
Mueller 


SEARING METAZ 





The First Real Forgeable Bearing Metal 


Mueller “600” in the form of forgings has more than twice the tensile 
strength of the best cast bearing bronzes. Under heavy load and high 
speed, it maintains a lower bearing temperature than cast bronzes, indicat- 
ing a decrease in the coefficient of friction, and superior bearing qualities. 


Forged bearings can be made from this alloy without the use of lines, thus 
reducing manufacturing cost. 


Mueller “600” has solved and is solving many troublesome bearing and gear 
problems. Where phosphor bronze, cast gun metal or nickel bronze are 
now being used it will make decided improvements. 


It will be well worth your while to learn all about this wonderful new alloy. 
Write! 


Its Uses: 


Bearing Purposes in General 
Worms and Worm-Wheels 
Gears and Gear Blanks 
Spindles 

Slip Rings 

Crank Shafts 

Connecting Rods 


PORT HURON - - MICHIGAN 
DETROIT DISTRICT 


ueller Brass 


THREE GENERATIONS BRASS MAKING 
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OF THE ALPS 


SERVICE 


A characteristic of the St. Bernard Dog and 
also of the products manufactured by 
The Garlock Packing Co., Palmyra, N.Y. 


HE St. Bernard Dog won both his 

name and fame in the Swiss Alps, 

where the monks of the Hospice St. 
Bernard used dogs of this type to assist 
them in saving the lives of travelers lost 
in the snow. Many years of such training 
has developed in the St. Bernard the un- 
usual ability to find the wanderer and 
bring him the necessary sustenance to keep 
him alive until rescued. 


The St. Bernard serves mankind in the 
Swiss Alps . . . and Garlock Mechanical 
Packing serves industry throughout the 
world. This service is rendered through 
a corps of Garlock Service Men who are 
trained packing experts. 





Pick out a packing condition that is giv- 
ing trouble and request a recommendation 
from a Garlock Service Man. He will 
cure it by making use of his unlimited 
packing experience supplemented by the 
knowledge of properly applying the right 
Garlock Packing. 
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Squires Engineering Corp., and subsequently established 
consulting enginering offices in Lockport, N. Y. In 1921 he 
joined the Maxwell Motor Corp., of Detroit, as executive 
engineer and became director of service for the Chrysler 
Sales Corp., of Detroit, at its beginning, and three years 
later assumed the duties of managing director for the 
Chrysler Co., M.B.H. 

Mr. Squires became a Member of the Society and of the 
Detroit Section in 1915. In collaboration with Carl Breer 
he prepared a most interesting paper entitled A Manu- 
facturer’s Reflections on the Automotive Service Field, 
which was published in the December, 1925, issue of THE 
JORUNAL. Discussion of the paper appeared in THE JOUR- 
NAL of September, 1928. 


Chevrolet Promotions 


O. E. Hunt has been elected to a vice-presidency of the 
General Motors Corp. and has been transferred to the 
general staff of the corporation, J. M. Crawford, formerly 
assistant chief engineer, taking Mr. Hunt’s place as chief 
engineer. Leroy V. Cram, who has been an engineer at 
the Chevrolet factory in Flint since 1922, has been made 
assistant chief engineer and will be located in Detroit. 

Mr. Hunt has been associated with Chevrolet since 1921, 
at the time of his resignation as vice-president of Hare 
& Chase, of New York City. He had formerly been con- 
nected with the Packard Motor Car Co. for 10 years, and 
was made chief engineer of the company’s car division in 
1915. 

During his membership, which began in 1915, Mr. Hunt 
has been prominent in the executive work of the Society. 
He served on the National Meetings Committee in 1917 
and the same year acted as Vice-Chairman of the Detroit 
Section, of which he became a member in 1915. He is the 
author of a paper on the Probable Effect on Automobiles 
of Experience with War Airplanes, which appeared in 
THE JOURNAL of April, 1919, and in Part I of TRANSAC- 
TIONS for that year. 

Mr. Crawford is well qualified, through long automotive 
experience, to assume the duties of his new post. He 
joined the Chevrolet organization in 1927 from the Auburn 
Automobile Co., of Auburn, Ind., where he had been chief 
engineer since 1922. Prior to his association with Auburn, 
he was connected with the American Motors Co., at Indi- 
anapolis, as assistant engineer in charge of design for 
three years; the Chalmers Motor Co., in Detroit, as de- 
signing engineer and assistant chief engineer for five 
years, and the Allen Motor Co., in Columbus, Ohio, first in 
the capacity of chief engineer and later as manufacturing 
manager. 

Mr. Crawford joined the Society in 1920 and has at vari- 
ous times been a member of the Cleveland, Dayton, Indiana 
and Detroit Sections. 

Mr. Cram brings to his new position a wealth of engi- 
neering experience that has been acquired in the service 
of various companies. He was engaged in storage battery 
operation for several years following his graduation from 
Washington University in 1904 with the degree of Bachelor 
In 1909 he took 
charge of the engine-testing laboratory of the Buick Motor 
Co., of Flint, Mich., and continued this work until 1914, 
when he joined the Marvel Carburetor Co., also in Flint, 
as sales engineer. In 1916 he became chief engineer of 
the Empire Automobile Co., of Indianapolis, and was ap- 
pointed factory manager of the company in 1918. He 
subsequently became identified with the Packard Motor 
Car Co., the Mercer Motor Co., in Trenton, N. J., and, 
finally, Chevrolet. 

Mr. Cram has been a Member of the Society since 1911, 
and has taken part in the work of the Detroit and Indiana 
Sections. 


(Continued on second left-hand page) 
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HORSE HEAD ZINC 


FOR THE DIE CASTING INDUSTRY 




















“Hooking-up Utility 


This condenser frame ... this utili- 
tarian body ... is a die-casting 
which frames the whole of a radio. 
Strong ... rugged... and splen- 
didly designed (notice the thin 
wall sections, the cored holes, the 
general appearance). 





This (and 500,000 exactly like it) 
are made of a Horse Head Zinc 
base die casting. 


with Beauty 






This loud speaker frame... this 
graceful body... this amplifier of 
beauty is also die cast of a Horse 
Head Zinc base alloy. 


Die castings can be strong—utili- 
tarian. Die castings can be graceful 
beautiful. 






And Horse Head (uniform qual- 
ity) Zine serves equally well for 
either, and also for a combination 
of both. Strength is inherent, and 
beauty of design easily applied to 
this metal. 










Gag THE NEW JERSEY ZINC CO. 


160 FRONT STREET, NEW YORK CITY 
Zine Metals and Alloys « Rolled Zinc « Zinc Pigments -« Sulphuric Acid 








# Spiegeleisen 
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HIGH SPEED 
REQUIRES 
ACCURATE TIMING 
















Nownunr in the automotive 
world is positive, accurate, de- 
pendable timing more essential than 
in the motors of racing cars. 


That is why the front end drive is 
always gear driven in high speed jobs 
—that is why automotive engineers 
are turning to gear timing. With 
FIBROC Silent Gears in the timing 
train—vibration and shock are ab- 
sorbed and noise is_ eliminated. 
FIBROC Gears will outwear the life 
of the motor—once installed there 
need be no further adjustments—no 
provision for take-up, either manual 
or automatic, need be provided. 






















Write to Fibroc Engineers for 
specific data on Fibroc perform- 
ances—ask for the Fibroc Manual 
—it’s FREE. 
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FIBROC INSULATION CO. 
215 Lincoln Ave. 


VALPARAISO, INDIANA 
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Porter Joins Lycoming 


L. Morgan Porter, formerly a junior mechanical engi- 
in the aircraft engine laboratory of the Naval Air- 
craft Factory, in Philadelphia, has become identified with 
the Aero Motor Division of the Lycoming Mfg. Co., of 
Williamsport, Pa. 

Mr. Porter, who joined the Society as a Junior Member 
in 1927 and in the same year became a member of the 
Pennsylvania Section. He taught mechanical engineering at 
Yale University for two years while taking graduate 
courses in that school for the degree of mechanical engi- 
neer. He is also a graduate of the Sheffield Scientific 
School of Yale University. In 1926 he accepted the post 
of instructor in the aeronautical department of the Massa- 
chusetts Institute of Technology, where he engaged in 
aeronautic engine research. The following year he estab- 
lished his connection with the Naval Aircraft Factory. 

Technical facts of unusual interest are contained in a 
paper on Some Aspects of Supercharging for Sea-Level 
Conditions, prepared by Mr. Porter, in collaboration with 
Prof. C. Fayette Taylor of the Massachusetts Institute of 
Technology, for presentation at the 1928 Annual Meeting 


| of the Society. This paper was published in the February, 
| 1928, S.A.E. JOURNAL. 


Mr. Porter is also a Junior Member of the American 
Society of Mechanical Engineers, of the Yale Engineering 
Association, and of the Yale Chapter of the Society of the 


| Sigma Xi. 


Crawford in Germany 


Charles S. Crawford, who has been associated with the 
General Motors Export Corp. since January of last year, 
has been named chief engineer of the Adam Opel A. G., 
This company, said to be the 
largest manufacturer of automobiles in Germany, was 
recently acquired by the General Motors Corp. 

A Personal Note concerning Mr. Crawford, who has been 
a Member of the Society since 1911 and of the Indiana 
Section since 1914, was published in the March, 1928, 
issue of the S.A.E. JOURNAL, when he resigned from the 
Stutz Motor Car Co. to join General Motors. Since be- 
coming a Member of the Society, Mr. Crawford has par- 
ticipated actively in committee and other work. He served 
as Councilor in 1918 and 1919 and was elected Chairman 
of the Sections Committee during the same year. Eight- 
Cylinder Engine Characteristics is the title of a paper 
written by him and printed in the December, 1915, BUL- 
LETIN, as well as in Part I of the 1916 TRANSACTIONS. 

Walter E. Battles recently assumed charge of engineer- 
ing and production for the Ward LaFrance Truck Corp., in 
He previously held the position of assistant 
manager of bus production for the International Motor 
Co., of Allentown, Pa. 

Seymour J. Baum, formerly general manager of the air- 
craft division of Brewster & Co., Inc., in Long Island City, 


| N. Y., has organized his own company in Elmhurst, N. Y., 


| burg, 


to engage in the manufacture of flotation gear. 
Announcement was recently made of the acquisition of 
the Cowdrey Brake Tester Organization, Inc., of Fitch- 
Mass., by the Bendix Aviation Corp. The head- 
quarters of the new company, the Bendix-Cowdrey Brake 
Tester, Inc., will be in Fitchburg. Vincent Bendix, presi- 


| dent of the Bendix Corp., Chicago, has been elected chair- 
man of the Board and Fred W. Parks, formerly vice- 


president of Cowdrey, will hold a similar 
the new organization. 


position under 


P. E. Biggar recently 
position of engineer 
with Leyland Motors, 
previously 
Ltd., 


announced his acceptance 
in charge of oil-engine 
Ltd., Leyland, 
acted as chief engineer 
of Manchester, England. 


of the 
development 
England. Mr. 
of Attendu 
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The 


PINES WINTERFRONT 
COMPANY 


Idea of Service to 
the Automobile Industry 


HE officials of the Pines 

Winterfront Company, 
mindful of the responsibility 
placed upon them by the in- 
dustry-wide use of their prod- 
uct as standard equipment— 
issue this statement to the 
men of the industry who are 
commissioned with the prob- 
lems of automobile design 
and production: 


First and foremost — since 
the making of the first Pines 
Automatic Winterfront—we 
have maintained one standard 
of quality. The steel from 
which Pines Automatic Win- 
terfronts are made is the best 
that money can buy. Thus, 
whatever your own specifica- 
tions may call for—you have 
the assurance that Pines spec- 
ifications are equal or better. 

Second—and of vital im- 
portance to engineers—our designing and engineer- 
ing staff comprises men whose business lives have 
been spent in the development of automatic radiator 
shutters. There is perhaps no problem in design 
with which they have not come in contac. This 


department is at the instant command of the auto- 
mobile industry at all times. 





Third—the Pines Winterfront 
Company maintains an office 
in Detroit under the direction 
of Howard H. Crawford, vice 
president and general sales 
manager of the company. Lo- 
cated at the seat of the auto- 
mobile industry, this office 
serves its purpose of close 
contact with automotive engi- 
neers—and stands ready at all 
times to counsel on matters of 
design, cost and production. 


Fourth—the new plant of 
the Pines Winterfront Com- 
pany—with capacity six times 
that of its present manufac- 
turing quarters—assures on- 
the-minute delivery to all car 
manufacturers who use, or 
will use, Pines Automatic W in- 
terfronts as standard equip- 
ment. The manufacturing pace 
of this plant will be set at the 
pace required by the automobile industry—and so 
maintained. 

To the automobile manufacturers — both those 
who now equip with Pines Automatic Winterfronts, 
and those who will in the near future—the Pines 
Winterfront Company pledges a degree of service 
commensurate with your highest requirements. 





) ANTERE RONT_ It’s Automatic 


THE PINES WINTERFRONT COMPANY, Chicago, Illinois 
Detroit Office —-404 Stephenson Bldg. 
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Have you our catalog 
in your filles? You 
should have, if you 
buy automotive hard- 
ware for motor coach 
bodies. Write for it. 
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Clement A. Borton was lately appointed assistant to the 
president of the Autocar Co., at Ardmore, Pa. Prior to 
his promotion, Mr. Borton acted as general manager of 
the Autocar Sales & Service Co., at Boston. 


George A. Breeze recently resigned from the Oakland 
Motor Car Co., at Pontiac, Mich., for which he was car- 
bureter and manifold engineer, to establish himself as a 
consulting engineer on carbureters and manifolds. His 
headquarters will be in Pontiac. 

Ralph B. Burton has relinquished his position as as- 
sistant manager of engineering for the Johnson Motor Co., 
located at Waukegan, IIl., and joined the Wisconsin Motor 
Co., of Milwaukee, to assume the duties of assistant chief 
engineer. 





Kenneth L. Childs, formerly vice-president and general 
manager of the Selden Truck Corp., at Rochester, N. Y., 
has announced the organization of Auto-Hydro-Craft, Inc., 
with headquarters at Boston, Mass. The new company 
centemplates “automobilizing” motor craft and will manu- 


° ° e your two most facture boats along thése lines at Amesbury, Mass. 


Charles S. Dahlquist has given up his position of sales 
. t t t | engineer for the Timken Detroit Axle Co., of Detroit, to 
impor an asse S . join the Universal Machine Co., of Bowling Green, Ohio. 
H. T. DeHart has severed his connection as advertising 
manager with the Reo Motor Car Co., of Lansing, Mich., 
to accept a position with the General Motors Truck Co., at 
Pontiac, Mich. 
D. J. Deschamps, until recently associated with Minerva 


HE passenger and operator are your two 


most important assets to your profitable, 


satisfactory and continued operation. Automobiles, Inc., of New York City, has been named chief 
s 2 engineer of the Wright-Tuttle Aircraft Motors Corp., at 

Keep foremost in your mind the passenger’s Anderson, Ind. 
comfort, safety and convenience when buy- Robert N. Dobbins recently relinquished his position with 
the Colonial Airways System as chief mechanic to form a 
ing your hardware and fittings. connection with the commercial division of the Curtiss Fly- 
ing Service, Inc., of Garden City, N. Y., as assistant to the 

Place the operator’s ease and facility of ser- chief mechanic. 
R. : James E. Erskine is now chief engineer and general 
vice before _— when sou select _— hard- manager of the Metal Products Corp., located at Tampa, 
ware. Fla. Previously to establishing this connection he was 

president of the Erskine Patent Co., also of Tampa. 
Nicety of design, finish and wide adaptabil- E. S. Evans has been chosen president of the Detroit 
: . Aircraft Corp., a company representing the consolidation 
“y = recognized by passengets and oper of the Ryan Aircraft Corp., Aircraft Development Corp., 
ators in ATTWOOD Automotive Hardware. Winton Aviation Engine Co., Eastman Aircraft Corp., 
ail F a Blackburn Aeroplane Co. of Michigan, and the Grosse Ile 
A safer, more willing service is the result. Airport. Included on the executive committee of the new 
organization are C. F. Kettering, Harold H. Emmons, Carl 
Illustration shows ATTWOOD Folding B. Fritsche and C. S. Mott. Ralph H. Upson and R. D. 
Bus Step, Outside Grab Handle and Chapin will be directors. 


Baggage Rack Posts and Tubes. Richard W. Fulton has been named director of sales for 


the Colonial Flying Service, Inc., in New York City. Prior 


Attwood Brass Works- Inc. te forming this connection Mr. Fulton was a member of 


. F ag the engineering staff of the Indian Motorcycle Co., of 
759-69 Front St., Grand Rapids, Michigan Springfield, Mass. 
Use the Coupon for Catalog No. 17 L. D. Gardner, who has been abroad since the middle of 


last May, will attend the international aeronautical expo- 
sition to be held in London this month. Next month he 
will address the International Advertising Association, at 
its convention in Berlin, on the subject, Using the Air for 
Transport. 





ATTWOOD BRASS Nii ch. 


| Wilder Gutterson, who until recently was sales manager 
INC., Grand Rapids, 


of the Rubber Shock Insulator Corp., of Bridgeport, Conn., 
is now identified with the American Chain Co., also located 
in Bridgeport, as sales manager of the automotive division. 

R. W. M. Hadfield, who is now in the service of the West- 
ern Electric Co., Kearny, N. J., as assistant mechanical 

eer aah eda engineer, was formerly a draftsman for the Standard 
A Sealing Equipment Co., in Long Island City, N. Y. 


(Continued on next left-hand page) 
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The Neville Island Plant of Witherow Steel Corporation 


Two Large Completely Equipped Plants 


With an annual capacity of over 250,000 tons... are 
now required to satisfactorily meet the demand for 
Witherow Die Rolled Products. { Superior quality . . . 
greater strength . . . more rapid production and de- 
pendable deliveries are just a few of the advantages 
you derive from the Witherow Die Rolling Process. 


Why not investigate its possibilities 
today? Descriptive catalog on request. 


WITHEROW STEEL CORPORATION 


Pittsburgh Pennsylvania 
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The Dilworth-Porter Plant of Witherow Steel Corporation 












































































To the car 





owner, a thrust 
bearing is an un- 
known value. But—let 
an inferior thrust bearing 
affect the smooth operation 


of his car—and the car manu- 





facturer bears the burden of 


making satisfactory explanation. 


Aetna Thrust Ball Bearings— 
made by thrust bearing special- 
ists who strive to make each 
bearing a masterpiece—live 
endless lives in the vital parts 

of the car. 


Send us your blue prints. 
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BBAED BEARING MFG.CO. 


SHUBERT AVE. 
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Personal Notes of the Members 


Continued 


R. W. Hastings has left the service of the Locomobile 
Co. of America, Inc., of Bridgeport, Conn., for which he 
acted as chassis engineer, to assume the duties of riding- 
qualities engineer of the H. H. Franklin Mfg. Co., of Syra- 
cuse. 


R. McKean Hazen has been appointed assistant chief 
powerplant engineer of the Fairchild Airplane Mfg. Corp., 
located at Farmingdale, N. Y. He used to be engineer for 
the Wright Aeronautical Corp., of Paterson, N. J. 


Fred C. Hebert has resigned from the Budd Wheel Co., 
of Detroit, to engage as sales representative with the 
Seneca Falls Machine Co., at Seneca Falls, N. Y. 

Earle V. Hennecke has been made vice-president of The 
Cooper Corp., at Findlay, O., in charge of merchandis- 
ing activities. Previous to this appointment Mr. Hennecke 
was president of Earle V. Hennecke, Inc., in New York 
City. 

Tower W. King lately relinquished his position as assist- 
ant inspector of naval aircraft in the Bureau of Aeronau- 
tics of the Navy Department, at the City of Washington, 
to accept a similar post with the Whittelesey Mfg. Co., at 
Bridgeport, Conn. 

G. C R. Kuiper recently relinquished the position of 
assistant chief engineer of the Budd Wheel Co., in Detroit, 
to join the Stutz Motor Car Co., of Indianapolis, as experi- 
mental engineer. 

Marcus T. Lothrop, formerly vice-president of the Tim- 
ken Roller Bearing Co., at Canton, O., has been advanced 
to the presidency, succeeding H. H. Timken, who has been 
elected chairman of the board. 


Owen E. McCarthy, formerly general manager of the 
Pierce-Arrow Sales Corp., in Chicago, has been made gen- 
eral sales manager of the Pierce-Arrow Pacific Sales Co., 
of San Francisco. 


Nicholas J. Medvedeff has been named vice-president in 
charge of engineering for the Aircraft Improvement Co., 
in New York City. He previously served the Aeromarine 
Klemm Corp., in Keyport, N. J., as assistant to the con- 
sulting engineer. 


Merritt A. Mieras, formerly consulting engineer for the 
Bovey Automobile Heater Co., at Chicago, is now conduct- 
ing some independent experimental work at Tiffin, Ohio. 

Richard L. Mullaney, until lately sales manager of the 
Gresser Mfg. Co., in Detroit, has been appointed ground 
school instructor by the Curtiss Flying Service, Inc., at 
Toledo. 


W. J. Muller, designer of the Ruxton front-wheel-drive 
car, has been appointed vice-president of the New Era 
Motors, Inc., New York City, which will produce the car. 


H. M. Noelke recently announced his resignation from 
the Tide Water Oil Co., at Bayonne, N. J., for which he 
had charge of the motor laboratory, to go into business 
with his father in Mertzon, Tex. 


A. W. Oberg is now with the A. F. Blangy Motor Co., in 
Seattle, Wash., as shop superintendent in charge of repairs 
and the machine shop. His former position was service 
superintendent for the Central Agency, Inc., also in Seattle. 

Fred Parker has relinquished the presidency of the Ander- 
son Aircraft Mfg. Co., of Anderson, Ind., to establish en- 
gineering offices at Holland, Mich. 


Charles I. Preston is now acting in the capacity of chief 
engineer for the Lambert Aircraft Engine Corp., of Moline, 
Ill. Prior to accepting this position he was engine designer 
for the Fairchild Airplane Mfg. Co., of Farmingdale, L. L., 
N. Y. 


Edwin A. Ross recently resigned as automotive in- 
structor in the San Diego, Cal., High School to become 


(Concluded on next left-hand page) 

















July, 1929 














LYOUITE The automobile created good roads. Now 
W good roads, in turn, demand new stand- 
ards of performance. ( Thatis the history 
of the industry. Motors are designed in 
answer to definite, external driving con- 
ditions. ( Stop more quickly? That brought the four 
wheel brake. Ride more easily? Enter the balloon 
tire. ( Now comes the most recent demand— 
greater speed, more power aud quicker accelera- 
tion. LYNITE strong aluminum alloy pistons are 
the answer. With a far higher heat conductivity 
than iron or steel, LYNITE weighs but one-third 
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as much. That is the unique combination of 
physical properties that makes possible higher 
compression without knocking, with less carbon, 
and less destruction of lubricating oil. It means 
a smoother running motor with less vibration, 
lower bearing pressures and reduced gross weight. 
( These technical factors are translated to the 
public in the terms they want today—greater speed, 
more power and quicker acceleration. That is why 
LYNITE strong aluminum alloy pistons are 
not just an engineering achievement but a 
logical sequence in the march of motor progress. 


ALUMINUM COMBANRY OF AMERICA 


ee. ae PA. 


ALUMINUM .- - EVERY 


LYNLTE: 


Greater Speed—more pull- 
ing power. Quicker accel- 
eration. Less wear on 





- COMMERCIAL - FORM 


Vibration reduced toa mini- 
mum. Less weight—greater 
fuel economy. Cooler 





cylinders and bearings. ALUMINUM ALLOY motor—with less carbon. 
PISTONS AND RODS 


THIS rs THE 


AGE OF 


ALUMINUM 
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FRONT AXLES ONLY 


SHULER AXLE COMPANY 


Incorporated 


A complete lne 

for Motor Buses, 

Tractors and 
Trailers 


Louisville Kentucky 


‘PENCILS 


NUS, with its clean 
black lines; its 17 
perfect degrees, appeals 
naturallytothe man who 
appreciates accuracy. 
For charts, sketches, 
mechanical drawings 
there is NOTHING just 
as good. Buy VENUS 
pencils today. 


17 BLACK 
DEGREES 


3 COPYING 


Send $1.00 


forspecial assort- 
ment of onedozen 
styles 


WITH OR 
WITHOUT 
RUBBER TIP 


AMERICAN PENCIL COMPANY 
532 Venus Bldg Hoboken, N. J. 
Makers of UNIQUE Thin Lead Colored Pencils 
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Personal Notes of the Members 
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identified with the research laboratory of the National 
Advisory Committee for Aeronautics, at Hampton, Va. 


R. E. Slater, formerly production manager of the Logans- 
port Machine Co., in Logansport, Ind., recently announced 
his acceptance of the position of factory manager for the 
Hall-Aluminum Aircraft Corp., of Buffalo. 


Mark A. Smith, a consultant in motorcoach transporta- 
tion, has become affiliated with Ford, Bacon & Davis, of 
New York City. 

A. R. Snead, formerly connected with the Mack-Interna- 
tional Motor Truck Corp., of Dallas, Tex., is now identified 
with The Texas Co., also in Dallas, as automotive engineer. 


Godfrey B. Speir is now in the sales department of the 
Curtiss Flying Service, Inc., of New York City. Prior to 
establishing this connection he acted as installation engi- 
neer for the Bijur Lubricating Co., also located in New 
York City. 

Verner J. Swanson, now foreman of the experimental 
assembly division of the International Harvester Co. of 
America, in Chicago, was formerly director of engineering 
for the Swanson Engineering Service,-at Elmhurst, Il. 


G. P. Texada, who until lately was automotive engineer 
with the Standard Oil Co. of California, in Portland, Ore., 
has joined the Stutz Motor Car Co. of America in the 
capacity of experimental engineer. 


Fred Thomer, formerly engine designer for the White 
Motor Co., of Cleveland, has accepted a similar position 
with the Lycoming Mfg. Co., at Williamsport, Pa. 


Walter H. Titsch has become identified with the engi- 
neering department of the Studebaker Corp. of America, in 
South Bend, Ind. He was previously a member of the engi- 
neering staff of the Chandler-Cleveland Motors Corp., in 
Cleveland. 

T. J. Uilkema recently made a connection with the Sin- 
clair Refining Co., in Chicago, as lubricating engineer. 
Prior to acceptance of this position, he served the Johnson 
Motor Co., of Waukegan, IIl., as mechanical engineer. 


Clarence K. Vaughn, Jr., has been appointed service- 
school instructor in the Chevrolet branch, at Wichita, Kan., 
of the General Motors Corp. Prior to this appointment he 
acted as service manager of the Barnes-Collard Motor 
Co., at Leavenworth, Kan. 


Frank R. West has assumed the position of chief engi- 
neer for Copeland Products, Inc., at Detroit. Previous to 
making this connection he acted in a similar capacity for 
the Copeland Silica Gel. Corp., also of Detroit. 


Ralph White has resigned his position as engineer in 
charge of the steel work for the Pierce-Arrow Motor Car 
Co., at Buffalo, to join the New Era Motors, Inc., in Phila- 
delphia. 

Walter F. Whiteman is now associated with the Delco 
Products Corp., of Dayton, Ohio, as shock-absorber sales 
engineer. Prior to making this connection he was quality 


engineer for the Monroe Auto Equipment Co., in Monroe, 
Mich. 


Glen E. Wimmer, formerly designer of production equip- 
ment for the General Electric Co., at Fort Wayne, Ind., 
has become affiliated with the Western Electric Co., in Chi- 
cago, as machine designer. 


Ralph H. Wise is now engaged in chassis engineering for 
the Checker Cab Mfg. Co., at Kalamazoo, Mich. He was 
previously a draftsman for the International Harvester Co., 
in Springfield, Ohio. 

J. R. Wright, formerly in charge of the physical research 
laboratory of the Standard Oil Development Co., in Eliza- 
beth, N. J., has been transferred to the research laboratory 
of the Standard Oil Co. of Louisiana, at Baton Rouge, La. 





